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ABSTRACI 

A aodel for the develcpaent of eleient&ry and 
secondary instructional aaterials covering the broad range of 
intellectual skills is presented. The docuaent is a result of a 
search to identify aad evaluate existing instructional aaterials, 
classification scheaes, aodels, hierarchies, and taxoncoies of i 
cognition. It is presented in four sections. Section 2 exaaines 
BOdels of cognitive processes such as Blooa's Taxoncay cf the 
cognitive ooaain, Dewey "s stages in Problea solving^ Cagae's 
conditions of Learning, and Gailf <crd* s structure of the Intellect 
fiodel. Ho single aodel was found to be ideally suited to the 
curiiculuB developer. Section II focuses on 3 6 sources of curriculua 
theory organized to, literature dealiag with general ccgaitive 
processes; early childhood, science, and social studies icstructioa; 
and specialized skills. The third section presents a taxonoay of 
co^itive skills. Sixty-three skill-based instructional Materials are 
sorted into the coaponents of the Higher-Order Cognitive Skills 
Taxonoay. The Materials are further divided into three levelss 
preschool to second grade, third and fourth grade, and fitth grade 
and beyond. The final section grovides bibliographical citations for 
docuaents referred to in the report. (Anthor/KC) 
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Abstract 

The Higher-Order Cognitive component (HOC) is one of three curricu- 
lum development efforts within the Humanizing Learning Program. One 
mission of the HOC component has been to investigate the domain of 
cognition in order to discover or develop a taxonomy of cognitive skills 
which is at once sufficient to describe the varieties of skill instruction 
previously undertaken and fertile enough to serve as a basis for the 
development of innovative materials dealing vnth cognitive skills. To 
this end, a search was conducted to identify and evaluate existing 
instructional materials, classification schemes, models, hierarchies and 
taxonomies of cognition. Analysis and synthesis of this literature re- 
sulted in a review of popular classification schemes and available 
curriculum materials and the development of what seemed to be a com- 
prehensive and viable taxonomy -a working model for the development 
of instructional materials covering the broad range of intellectuil skills. 
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Varieties of Cognitive Skills 



A conceptual framework U a neccsisary starting point for a curriculum development effort. 
This paper documents the construction of a framework designed to guide the development 
04 a kindergarten through eighth^grade curriculum focusing on the training of intellectual 
skills and problem solving. In order to develop a model or taxonomy of cognition that could 
be used for both descriptive and prescriptive purposes, a search and analysis of educational 
and psychological literature was undertaken which resulted in a review of the variety of 
models used to classify cognitive processes, skills, abilities and stages; the development of a 
tentative taxonomy which was used to or^nize the cognitive goals of diverse curriculum 
development projects; and the application and enlargement of this taxonomy through an 
analysis of the objectives and activities that make up a variety of skill4iased instructional 
programs. 

MODELS OF COGNmVE PROCESSES 

Cognitive and experimental psychologists are typically reticent about publishing theories 
and models of human intellectual behavior. They believe, with good reason, that the scope 
and variability of intellectual processes cannot be adequately accounted for by any small set 
of psychological constructs. Historically, attempts at defining such a global theory have met 
with some disdain and with imrKJssible verification dirficulties. The models of the intellect 
that are to be found in the literature tend to be constructed for specific psychometric, 
educational or clinical purposes. Consequently, despite apparent similarities or contradic- 
tions, these models cannot be considered to be theoretical alternatives. Rather these models 
or schemes of intelligence, cognitive processes, or problem-solving stages must be created as 
heuristic devices with which the psychologist, clinician or educator seeks to organize 
research Pmdings or further his own research ends* 

It is interesting to note that lately there has been a renewed interest on the part of 
psychologists, and especially educators, in models of biteUectual processes. Two trends in 
psychology have contributed substantially to this phenomenon* Schoolmen and parents 
have becon^ increasingly critical of the use and misuse of intelligence tests in the schools. 
For whatever reasons, iQ te^ scores and resultant differential practices ba^ upon thoie 
scores tend to favor the advantj^ed, English speaking white population. Educators and 



school psychologi$t!> have begun to look for alcernacive means of describing academic 
competence and potential, thus, new models of tnteUigence arc iii demand. A related trend 
began in the eariy 1960's and centered around research in creativity. Submerged for ftfty 
years, the creative process, or the creative potential, has recently bccu.n'e a Intimate and 
popular field of inquiry. One of the early results of this type of re-v 'tch was a widely 
disiieminated criticism of the e^ablished models of intelligence and academic achievement. 
It was argued that creative or divergent thinking ability plays an im{Kirtant role in academic 
achievement, in peer group adjustment, and in the production of innovative ideas in all 
aspects of life, yet, the creative process has traditionally been ^ored as a dimension of 
mteiligence and neglected as an objective of instruction. 

A Psychometric Model: Guilford's "structure of the intellect" model has furthered the cause 
of both of these trends. The iiiodel has provided an empirical referent for criticisms of 
existing IQ measures and has been used by educators, especially, to champion the creative 
pr(>«.i'sses against the convergent thinking processes all^edfy tapped by intelligence and 
achievement measures. The model is a psychometric one. Intercorrelations between 
prrfurmance data on a variety of ability tests were manipulated throi^ statistical 
techniques such that factors were caused to emerge. These factors appeared to be along 
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three rmjor dimensions, Guilford and his associates then introduced additioiui ability tests 
into the analysis in the attempt to deHne pure measures of independent factors which could 
be arranged along the intersections of the three dimensions of intelligence. 

Operations, according to Guilford^sarerthe intellectual processes - what the individual does 
with information that comes to his senses. An individual stores and retrieves information, or 
engages in the process of memory; he comprehends or understands sense data, or cc^nizes; 
he generates intorniatiun in response to determining conditions, or engages in convergent 
thinking; he generates information under conditions where originality and quality of ideas is 
siressed, divergent thinking; or he makes judgments about information relative to 
estabhshed criteria, or evaluates. Each of these operations may be performed relative to four 
different Cvintents or modes of representing information. And the products of operations 
upon chc content may take six different forms dependent upon the way the individual is 
j focessmg the infurnution. Of the 120 separate abilities described by the modeU something 
in exces.s of 80 have been defined operationally to date. 

Psychologists tend not to be ambivalent about this model. They are either unalterably 
opposed tt> it in all of its ramifications, or they believe that it offers valuable implications 
usually bryond those of Guilford. Without attempting to review the voluminous literature 
tor and against Guilford's research, suffice it to say that the adherents of the model stress its 
utihty tor defining educational objectives and its critics stress its tenuous predictive validity. 
Attempts have been made to devise instructional objectives directly from the cells of the 
model (Karnes, 1970; Meeker, 1969) while other psychologists have altered the model to fit 
their own instructional interests, e.g,, Williams (1970). 

Without a doubt, the most pervading aspect of the model is that it includes a dichotomy of 
sons between convergent and divergent production; between creativity and the more 
constrained, tvpical academic thinking activities. A number of investigations into creativity 
followed Guilford*s (1959) presentation of the model (Getzels and Jackson, 1962; Torrance, 
1965: Wallach and Kogan, 1965; Vamamoto, 1964). Substantial evidence was compiled in 
support of the claim that divergent thinking ability was related to academic success. In 
addition, support was amassed for the sej^rate dimensionality of creativity and intelligence. 

rlie creativity (divergent thinking) vs. intelUgence (convei^ent thinking) controversy may 
serve to illustrate the utility of Guilford's model for education. Criticisms of its validity and 
its predictive significance not withstanding, the model should serve to promote more varied 
and multidimensional conceptions of educational objectives. 

A Task Analysis Model: Classification of cognitive processes can have another kind of 
empirical base, task analysis. Psychologists using this tech^iique are^ntercsted in defming the 
total number of discrete perfortnances necessary to carry out a particular task or set of 

uAs. Gagne*s learning model, as well as the majority of pi oblem -solving mcniels, stems from 
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task itnalysis and research into the quaiitacively different sorts of performances chat serve as 
prerequisites for complex tasks- 

Gagtte's model t> a classification of the variety of learning paradi^bu. For Gagne, learning a 
simple stitnulus response chain is not only easier than learning to solve a problem, but also 
the conditions under which the learning occurs, the nature of the r^pof^c, and the internal 
conditions of the learner are necessarily different in each case. The following summary is 
from Gagne ( 1970, p.334) : 



^MMARY OF ESSENTiAt CONDiTIONS 
APPROPRIATE FOR EACH TYPE OF LEARNING 



Learning Type 

bsi^R Connection 

Motor Chain 



Verbal Chain 



Discrimination 



Rule, including 
Defined Concepts 



Higher-Order Rule 
-Problem Solving 



PrerequisHo 
Capability 

Apprehension 
of stimulus 

Individual 
connections 



Individual 
connections 
including 
"coding" links 

Appr^ension 
of stimulus 



Concrete Concept Discriminations 



Concepts 



Rules 



ExtMtial ComiitiOfis of LMrning 

Presentation of stimulus so that desired response 
will t» contiguous in time and »ipply contingent 
reinforcement. 

A s»^uence of ext^nat cues, stimulating a 
sequence of specif k: responses contiguous In time; 
r^etition for selection of correct res{K)nse- 
produced stimuli. 

A s«|uence of external x^rbat cues, stimulating 
a sequence of verbal responses contiguous in 
time; r^setltion may be necessary to reduce 

intalerenc^. 

Practice providing contrast of correct and 
incorrect stimuli; or, practk:e provtdir^ proyes- 
sive reduction in stimulus different^ 

Res^ondir^ to a variety of stimuli differing in 
appearance, belonging to a single class. 

External cues, usually verbal, stimulate the 
formation of (K>mponent concepts contiguously 
in a proper sequence; application is m^e in 
^ecif ic examples. 

Self -arousal and selection of previoui^y learned 
rules to achie^^ a novel ismbination. 



In contrast to Guilford's model, problem-solving models, and information-processing 
mi^dels, Gagne's cumulative learning model deals with thought processes through the 
specification of the characteristic perfornunces by which the processes arc expressed and 



thi* p.itiku{ar external and tncerna! conditions prerequisite for the cmc^ncc of these 
processes. The conditions of learning are further elaborated through a specification of the 
events and procedures of instruction (Gagne, 1970), Gagne's model is not, however, a model 
of thinking. U*s value lies in its utility for denvtng inuructional objectives, designii^ 
curricula to nicet the objectives and designing the process of instruction and evaluation. If 
one*s interest is in developing a problem-solving curriculum, the model would not describe 
the variety of problem types or problem^solving processes and strat^iei. However, the 
model could contribute to the design of each portion of the curriculum insofar as it specifies 
the kind of prerequisite learnings necessary and the instructional conditions which would 
niaxmuifc transfer to the criterion tasks. 

A TaKonomy Of Cognitive Objectives: Another model based upon task analysis is Bloom's 
^'taxonomy of educational objectives** of the cognitive domain (1956). Rather than being a 
cUssiHcation of the variety of learning paradigms, it is a taxonomy of the variety of 
cwiicacional objectives. Consequently, it spns learning tasks and the more abstract ^alsof 
instruction that have to do with thinking about the content of learning tasks. Bloom's 
Ciignitivc taxonomy is as follows: 



Bloom's Taxonomy of the Cognitive Domain 



Evaluation: 



Synth»is; 



Analysis: 

1 

Application! 
Compr^ension: 

Knowled^: 



Judgment by internal criteria 
Judgment by external 
evidence 

Derivation of abstract 

relations 
Production of plan*pattern 
Production of uniquene^ 

Organizational principles 

Relationships 

Elements 

Particular and cono^ete 
Situations 

Extrapolation 
Interpretation 
Translation 

Classifications- categories 

Sequence-series 

Specific facts 

Terminology 

Recall of information 
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Bloom's nujiici is a descriptive one. Whatever hierarchical qualitisni are attributed to it by 
Bloum and others are logical and not psychological. In contrast to Guilford's model, 
Bloom's taxonomy is sufficiently general to create difficulties in interpretation, yet it has 
prtiven to be quite useful as a classroom observation or evaluation scale and as a guide in 
using mquirv or'discovery mcihotis. The taxonomy docs share one thing in common with 
CiuiUord's model. It ls best used by a curriculum planner as a reference rather than as a 
framework for the derivation of objectives. Deriving (as opposed to specifying) objectives 
lr<im a descriptive model of educational practices or from a niodel of testable human 
ahihtu's is, in reality, tantamount to perpetuating an existing state of affairs. 

A Developnwntal Model: Cognitive developmental research can hardly be ignored in any 
tiistusston of ^lodeU of thought processes. Piaget's analysis of the development of 
hvpnthettcti deductive or formal reasoning has introduced many constructs into the 
pNy thoUigists repertoire. More importantly, Piaget has been influential in the growth of a 
tu .V breed of psychologists interested in human thought processes, intelligence and problem 
salving. The unique aspect of this approach to cognition is the belief that complex 
itttelK-cfual behavior is best understood and defined via an analysis of the developmental 
sequence through which it emerges. For Piaget, the child progresses through an invariant 
siqtKiiCf .it qualitative changes in his cognitive structure. These changes are observable 
tlir«m|,'h .111 analysis of the logical explanations the child volunteers relative to a variety of 
external events. The characteristics listed on the chart below,- which elsewhere arc 
e«»n<.idered to be cognitive skills, problem-solving processes, human abilities, etc., are, for 
Huget. attributes to cognitive adaptation - of the successful attainment of stages of 
intellectual development. The following chart is taken from an article by Williams (1969): 

Formal Operations Stage 

Abstract -conceptual thinking 
Reasoning ^neralized 
Evaluation 
Hypothesizing 
Imagining 
Synthesizing 
Concrete Operations Stage 
Analyzing 

Con^ious of dynamic variables 
Measures 

Classifies things in groups or series 
Pre-Operational St^ 

Symbols and representations 
Acts on perceptive impulses 
Self centered 

Static-irreversible thinking 
Sensory-Motor Stage 

Mute - no use of verbal symkx>ls 
Learns to perceh^e - di£criminate and identify objetrts 



Piaget's Stage Theory of 
fnteUactual Development 
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Similartcies and differences be^wefn Piaget*$ and piychomerrieians' conceptions of 
intelligence have been cumpecently discussed by Elkind (1969)* Likewise, a comparison 
between Pi«^cc^s views on the deveiopmem of intellectual skills relative to the views of 
learning psychologists b treated by Gagnc (1968), Kohlberg (196S; s*nd Rohwcr (1970). 
Despite the fact that Piagct*s writing are not notable for their peda^.^ical prescriptions, it 
is fair tp say that any attempt to define teachable cognitive skills for an elementary school 
curriculum must consider the qualitative differences in intellectual competence exhibited by 
children of different ages. And insofar as these defictenc^s represent sta^s of development 
and are not' anu^nable to instruction, the curriculum planner must be quite cautious in 
planning instruction which matches the cognitive structure and learning readiness of the 
child. 

Problenv Solving Models: On- of the oldest conceptions of the nature of thought is 
concerned with the logical stages or distinct steps involved in a compbx thinking act, 
usually .problem-solving. Dewey^s five steps have been both expanded and reduced yet their 
appropriateness as a model has not lost favor since 1910, The original steps and their revised 
equivalents are taken from Getzels (1964) and Dewey (1933) respectively: 

1 - a felt difficulty (recognise problem) 

2. location and defmition (analyze problem) 

3. su^estion of a possible solution (generate solution) 

4« development by reasoning of the bearings of the suggestion (test consequences) 
5. further observation and experiment leading to its acceptance or rejection (judge 
selected solutions) 

Samples of oth^ stage conceptions of the thinking process are listed on the following page. 
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STAGES .NTHE PROBLEM SOLVING PROCESS 



BINET C1909) 

Oirttction 

Comprtth«nsfon 

invcnfion 



8UHt 

Ani^Vilft 
SynthtiU 
Evituattor 
Pnntntal Ion 



CRUTCHflELD 

Fr<H)(«m fpnmilation 
Informttton proraslng 
Id6« ||tfm«lk>n 
Icte «tf ^nation 



DEMEY 

UHiculty Mt 
DIffkufty loeatid 

anddiflnad 
Pcmtbla Kiluliona 

^HVaitad 
Corwqumcai oon- 

skterad 
Solution acoifHad 



EMERY 

Lisl dsvittttons 
S«t prtot ittttfi 
Define devfdtion 
fd«nttfv dfffttrtnct» 
List change! 
Devt op pouibli? 

Test potisible cau^e 
Op^rai ing ttmt 

on cause 
Design corfmivt* 

Evaluate 



GORDON 

Prol^eni ai ven 
Maka ttranna familiar 
Problem aa ycv^fttood 
Opefatlonal rrmhanitms 
Mdko famitfw strange 
Piychalogical ttatat 
States intenrsted 

w/probtam 
Vtfhivpoint 

Solution or retaarch targ@f 



GREGORY 

Dacida on obJactKra 

Analyxa problam 
Gaihar data 
Oroanlfa data 
Induction 
Ptmining 
Pra^tMcking 
Actl^ta plant 
Evaluate 



iCAUFMAN 

td^tlfy problam 

from naads 
Datarmino aoiutions, 

raquirannanti, and 

altamativec 
Sal act ^lutlon 

^ratagy from 

aitamativat 
In^amant iolution 

itriK«gy 
Datarmlna parfofmanca 

ttraftagy 
Raviaa aa nacamry 



KEPNER/TTREGOE 

Recogni^k? problems 
Separate} and set prior tties 
Sp^i^y devtatton 
Of?tmmtnti dtttf net tons 
Find relevant change 
Develop poisible cause 
Test *Of cause 
EfctabtUb oof^tves 
Classify objectives 
Develop alternatives 
Evaluate alternatives 
Choose b€»st one 
Assess ac^erse consequences 
Control effects in final decision 



LAiROmROTE 

RecognUe and identify 

problem 
Gather information to 

solve problem 
Determine cmise of probl^ 
Generate possible sotutk^ni 
Select solution to do 

best job 
Put t^iution into pri^tice 



MftES 

Onentation 
{nformation 
Speculation 
Analysis 

PraiKttrn f^ann^r^ 
Program execution 
Status jHimmary and 
conclusion 



0S80RN 

Orientation 

Analysis 

Prep^irtlon 

Hypmh^s 

Incubation 

Synthttis 

Varlficatlon 



PARNES 

Fact finding 
Proiilem finding 
Idea findinq 
Solution finding 



POLYA 

Understanding the 

problem 
Devising a plan to 

solve the problem 
Carryiny out the plan 
Looking back 



ROS^^IAN 

Need ol;»arved 
Problem formulated 
Available information 

surveyed 
Solutions fc^mulated 
Solutions eKamin«d 
New ideas formulated 



SHULftlAN {19$8} 

Problem sansltivlty 
Pr^am formulatkm 
Search behavior 
Raao^ution 



TORRANCE <1962) 

Observation 

Definition 

Preparation 

Analysis 

Ideation 

Incubation 

Synthesis 

Evaluation 

Davit opment 



UFTONySAJyBON 

Tentative statermnt of problem 
Multiple definition of key terms 
Working definition or rectatwmnt 

of profiriem 
Working daialfieatlon 
CInsIf Icatlon of collactad spacln^t 
Analysis of plar»ml structure 
Analysis of planned CHieratlon 
Analytii of paet/exltting operation 
Induction 
Deduction 
Planned axecutton 
PfiNtnad ei^fuatton 
Execution 
Evaluation 
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VarittiK of ProbienvSoiving Paradigmi: The^ models of problem-solviiig processes oi stages 
seem at once lo be highly similar in nature and at the same time to be arbitrary relative to 
the choice of words and the number of steps included. Undoubtedly, this ambiguity arises 
from the tremendous variance that exists in the types and rom^kxity of probbmatic 
situations. Keislar (1969) identifies 13 dimensions upon which probk i solving events may 
vary: 

1 . variables dealt with 

2. the extent to which the problem must be defined 

3. the extent to which the environment supplies cues 

4. the extent tu which incentives are external or internal 

5. the extent to which the problem has rules or a standard method 

6. the extent to which responses are required for the solution 

7. the extent to which the problem demands convergence vs. diver^nce 

8. the extent to which the outcome is the learning of a principle or a procedure 

9. the extent to which the learninr of the solution is going to generalize 

10. the educational importance of the problem or the extent to which this learning 
facilitates learning to solve more advanced problems 

1 1 . the extent to which the learner has mastered prerequisites 

12. the extent to which the learner has mastered prerequisite procedures or strategies 
for this type of problem 

13. the extent to which the learner has acquired broad patterns of behavior conducive 
to this type of problem 

Getzels (1964) lists eight different types of problems which vary according to whether the 
problem is presented or remains tu be discovered, whether a standard methc^ exists for 
dealing with it, whether this method is known by the problem solver and whether the 
method is known by others. Similarly, Bruner (1970) makes the distinction between 
problem solving and problem finding, pointing out that, in life, problems are seldo^M 
presented fully defined, hence the processes and skills involved in finding and defining 
problems nuiy be more important for educational purposes than the processes of problem 
solving. 

ft is possible, of course, to pursue each one of Keislar's 13 variables and arbitrarily present a 
^ dichotomy characterizing two distinct types of problems. One of the most imjKjrtant 

variables for instruction in problem solving has to do with Keislar's fifth point, whether or 
not a problem has a well-defined method for its solution. Black (1946) makes the 
* distinction between "rule-constituted" acts and "rule-governed** acts, where the former 

include instruniiental acts towards some solution or goal which are constrained* determined 
or at least (^efined by rules that specify contingencies ^nd consequences. The latter class of 
actions i;, one whertby rules afford a certain amount of guidance for the achievement of a 
solution, but a* wide latitude exists in methods and outcomes that satisfy the problem. 
Solving a quadratic equation problem is a rule-constituted act whereas solving architectural 
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dcMgn problems is a rule-governed acc. Okon and Crutchiieid (1969) expand this distinction 
Co inc!ude the difference berween having students rediscover the known (e.g*, arithmetic 
problems, workbook exercises, science experiments) and having them work *Mn ' an 
iirganided, planned nunner on problems that seem to resist solution, formulating and 
cvakiating new possibilities, and developing a sensitivity to c^d or uau^ual circumstances 
thai may lead to a discovery or fresh insight." 

rhc scope of this distinction can be widened even further to include open-ended problems 
which do not demand organized* planned study, but rather imaginative expression or 
insight. The problems used by Torrance (1967), for example, in his tests and his curriculum 
materials on creativity are almost rule free with respect to the limitations placed upon the 
student's responses. They arc problems designed not to be instructive so much as to be 
tacili^aintg of original or divergent expression. 

Wrtltuut brlaborifig the point any further, it might be instructive to present additional 
pr lb lem- solving classifications which are attempts at defming qualitatively different classes 
u\ probietnatic situations or processes that refer to these classes: 



TYPES OF PROBLEM SOLVIMG PARADIGMS 



Parnes 0967 ) 

producing and developing 
evaluating and verifying 
defining problems 



Berman 0967 ) 

dealing with the known 
reaching beyond the known 
judging, rating and evaluating 



Bruner 0962 ) 

acquisition 

transformation 

evaluation 



Selye (1964 ) 

true (a search for) 
surprizing 

yeneralizable 



Osborn (1963 ) 

fact finding 
idea finding 
solution finding 



Information Processing Models: The schemed outlined above are of the sort found in 
othu.jfioful literature. Research lircraturc on problem solving contains many additional 
c(U)structs. dimcMisions and classification schemes relative to thought processes. (See, for 
evampie. Duvis. 1966; Kleinmuntz, 1966.) One other approach to problem-solving processes 
intormacion-processing modes is worthy of mention here. In an attempt to simulate the 
ijpiTatfon of the human mind by studying and adapting the computer, psychologists have 
piuniist'd both a fultet undefstanding of the human braiTT and a more efficient means of 
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teaching problem solving. Selected examples of information processing models are the 
toHowing: 



"Schematic representation of a general operational ^odel 
of information processing with four functional stages of 
cognitive processes." (Fletcher. 1969) 
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stiiuius 



Attention 



tatatisn ^ 



I 



Oration 




JLJ 



The TOTE Unit (Milter, Galanter and Pribram. 1960^ 



Test 



TEST 



Operate 

Test 

Exit 



(Incongruity) 



(Congrufty) 



OPERATE 



More -'Uborate information-processing sthemes have been prepared by Newell and Simon 
(1961, Gregory ( 1967), Guilford (1967) and Reitman (1970], Keislar (1 968J suggests thai 
curriculum development is underA^ay to translate the information-processing framework 
into prubLm-solving strategies for school children. 
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CURRICULUM MODELS 



(.itrr,i{uri- dtMlittg with mrticuluni theory, including teacher's guides to instructional 
Hutvrul, provides another source of taxonomies of cognitive piuvi*sses. Thirty-nine 
taxonomies found through a search of curriculum literature, dcspi' • some degree of 
redundancy, were sufficiently varied in both purpose and abstractness to necessitate the 
development of a supcrordinate ctassifitatiun scheme* 

The classification scheme below, entitled the Higher-Order Cognitive Taxonomy, was used 
CO sort the cognitive processes emphasized by curriculum specialists. 

The Hij;her (Vder Cognitive Taxonomy: 

I l.earning-to- Learn Processes 

U (Communication Processes 

III Classifying and Comparing Processes 

IV Synthesizing and Producing Processes 
V Judging and Evaluating Processes 

VI Value Analysis and Decision-making Processes 



Taxonomies of the Cognitive Domain 
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I UMfllHlQCEISfS 



i COftMUNlCATlOII 



Ml 

GlASSIf Vine AND 



IV 

S¥liTH£SI?tli6 /mo 



iVAiUATIMa 



VAiUI AHftlYSlS 
MO OECI^QHf 
WMIM HiOCESSES 



0 D &rao4it. 1970 



1 VI. ■ 



Givhirtf. M . 1971 
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.ft. 
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!! 

i 
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Co^ pacing 
Inter pfrt-mg 
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Pftrx tn 
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Taxonomies of the Cognitive Domain 
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TAXONOMIES OF THE COGNITIVE DOMAIN 



i. Cognitiw IhticessGs - General 



Berman. L. M, From Thinking to Behaving: Assignments Recon^d^-fld, Ne., York: 
TMchtfs College Press, 1967. 

Btoonr^, B. S-.sSiL (©d* ) Taxonomy of Eckicattonai Objcytives; Handbook \ > Coghi- 
live Domain. New York: David McKay Compwy^ 19%. 

Burns, R. W. and G. D, Brooks. "Process, Problem Solving arnJ Ojiricuium Reform/' 
Educationat Technology, 5: 10-13, 1970. 

Cole, H. P. "Proce» Curricula ^d Creativity Development/' Journal of Creative 
Behavior , 3:243-259. 1969. 

Gerhard, M. E ffective Teeing Strategies With the Behavioral Outcomes Approach. 
West Nyack, N Y.: Parker PubSirfiing Company. 1971. 

Guilford, J. P. The Nature of Human tntelMgence. N^York: McGraw-Hill, 1967. 

Hills. J. L. "A Synthesis of Cognitive and Affective Processes in ScK^tal Studies instruc- 
tion/' Paper presented at the annual American Educational Research Association 
meeting, Los Angeles, February, 1969, 

Raths, L. E., et aL Teaching for Thinking: Theory aiKi Application. Columbus, Ohio; 
Charles E. Men^ill, 1967. 

Williams. F. E. '^/Vorkshops on the Use and Ac^ptstion of New Media for Developing 
Creativity/' National Schools Project, Final R^jon. St. Paul, Minn.: Macalester 
College, 1968. 



M. Early Childhond Instruction 

Bank Street College of Education. Early Childhood Dis^very Materials. New York: 
Macmilfan Company, 1969- 

Dunn. L. M., J. 0. Smith, and K. 8. Horton. Pea body LanoMage Development Kits. 
Circle Pines, Minn.: American Guidance Service/ 196^. 

Kamii, C, K. "Evaluation of Learning in Preschool Education: Socio-emotionaf, 

Perceptual motor. Cognitive Devetopment," HandbCKjk on Formative and Summative 
Evaluation of Student Learning, B. S. Bloom. Bt al. |eds,). ^ewYork: M^raw- 
Hill, 1971 

Let s lo ok at Children, Princeton, N. J.: Educational Testing Service, 1965. 

Marshall, J S., L Podendorf, and C. Schwartz. Sense and Tell. GlenviewJII.: Scott- 
Foresman and Company, 1968. 

Ontario Institute for Studies in Education, Conc^tual Skills Proyam. Toronto, Canada: ' 
Ontario Institute for Studies in Education, 1967. 

Parker, R. K. and D. C. Whitney. "A Systems Approach to Early Education: The 
Discovery Program/' Educattonal T^hnology, 11:22-28, 197t. 

Resnick, L.B- Desiyi of an Early Learning Curriculum. Pittsburgh: Learning 
Research and Development Center, University of Pittsburgh, 1967. 

Scott, R.,et3l, Lea^ntng Readinefs$Sv^em-Cladification and Seriation Kit, Evanstcn, 
III.: Harper and Row. 1968, 



ill. SdMoe Ins^uction 



Amsrican Association for the Advancement of Scfence, Science- A Pfocess Approach. 
New York: Xerox Corporation. 1968, 

KiirpJus. R. "Theoretical Background of the Science Curriculum Jmprovemt t Study." 
Berketey: Science Curriculum Improvement Study, Univertity of Callfomia, t965. 

Ktopfer, L. E. "Evaluation of Learning in Science/' Handbook on Formative and Sum- 
ntat ive Evaluat ion of Student Learning, 8. S. BlcK»m, et at. |eds,). New York: 
McGraw-Hill. i97f 

Man in a Wortd of Change. Westch^^. ill: Benefic Press, 1971. 

Merrick. P. D, Inquiry, Discovery and Invention. San Leandro, Calif.: Educational 
ScterK» Consul^nts, 1969. 

Pre^no, V, and C, Pre»io. Man in ^tton Series: People and Their Actions in Social 
Ro'gs- Engle^od Cliffs, N. J : Prentice^HalL 1987. 

Syrocki. J. 8, and T. W. Munch. Science for a Qiatfiging Wor ki. Westchester, Ml.: 
Benefic Press. 1M7. 

Wernu,J Minnesota Mathematics and Science Teaching Project tMINNEMASTI. 
Minneapolis: University of Minnesota, 1970, 



f V. Soctai Studies Instruction 



Fideler. R. E . et al. (eds.). Man and Communities, Grand Rapids, Mich.: Fideler 
Company. 1970. 

Johns, E. and D, iVfcC. Fraser. "Soctai Studies Skills: A Guide to Analysis and Grade 
. Placement." Skill Development in Social Studio, H. Carf^ter (ed.K Wffishir^on, 
O. C; National Council for the SMial Studies, 1963. 

Lippiti, R., H. Fox, and L. Schaiblfi. Social Science LatKsratory Units. Chica>3o: Science 
Research Associates, 1969. 

Education Development Center. Man: A Course of Study. CamtM'idge, Ma^.: 
Education Development Center. 1968. 

Kresse. F. H. Materials and Activities for T^hers and Caritdren (MATCH): A Project to 
Develop and Evaluate Multi Media Kits for Elementary Sch^jj>, Boston: The 
Children s Museum, 1968. 

Orldndi. L. R. "Evaluation of Learning in Secondary School Social Studies," Handbook 
QlLFormatiye and Sumniative Evaluation of Student Learning . 8 Bloom et aK 
<eds.) New York: McGraw-Hill. 1971. 
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V. SpMisliiKl Skills 



Foumicr, R. Thinking »nA Writing S«fiw: An Inductive Program in Compositton. 
EnfitMvood Cliffs. N. J.: fV«nticM4«lt, 1969. 

Coomy. T. J. ami K. B. Henderson. "A 9Mide\ for On|ini2ing Knowledge," Educational 
Ttxofv , 21:SaS8, 1971. 

Creamer. M. C, et ai. Teachina Study Skills. Glassboro, N. J.: Qirriculum Devetepmem 
Council fcT Southern New Jbrtay. Gii^boro State College, 1966. 

HeatlH»>te School. Children's Thinking. Scarsdale, N. Y.: Scarsdale Public Sdiools, 
1963. 

Mihwaukee Ptrtjiic S<*w>ofs Proaram for Devefopino &»ech and language Skills in 
the Educatior^lv Deprived Chikt Through ttw Utilizatkwt of the Specialized 
training of Sp«ffih Therapists. MilwMikee: Milwaukee Public Sdiools. 
Division of Curriculum and Instruction, 1968. 

W^sermann, S„ J. Wai^mann, and L. Raths. The Thinking Box. W«achester. III.: 
Benefic Press, 1969. 
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A TAXONOMY OF COGNITIVE SKILLS: 

The Application Of The Higher-Order Cc^nltivt Taxonomy To Realia. 

Operitcing with an expanded taxonomy derived from the models collected in the search of 
curriculum theory literature, a selection of innovative skill-based insti actional material was 
analyzed with the goal of expanding and refining the HOC taxonomy . It was hoped that by ' 
identifyif^ what is taught across a variety of materials and by classifytf^ these objectives 
and activities according to an exhaustive taxonomy of cognitive processes and skills, it 
" < would be possible to identify the skill areas that are untreated by current materials. 

The analysis that follows is a classification of cognitive activities and objectives of 
sixty-three innovative instructional programs. Tht programs were sorted according to the 
foilowii^ taxonomy : 

HIGHER ORDER COGNITIVE SKILLS TAXONOMY 

I. Learning to Learn Skills 

- Attending and Orienting 

- I^OMiing 

• Memorizing 

- Studying 

U. Communication Skills 

- Observing 

- OescfibHing 

- Explaining 

- Dismissing 

III. Classifying and Comparing Skills 

• Differentiating and Grouping 

- Classifying 

- Ordering 

• Comparing 

- Using Numbers 

I V. Synthesizing and Producing Skills 

- Inventing 

• Associating 

- Elaborating 

■ Generating Implications 

- Planning 

Solving Problems Using Strategies ■ 

V. Skills of Judging aruJ Inferring 

Coding 

. ■ Judging 

Inferring 

- Testing 

VI . Skills of Value Analysis and Decision Making 
Valuing 

• Evaluating^ 

• Deciding 
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At this stage, it should be useful to identify the constraints that went into the analysis: 

1. Only currently available elementary' school curriculum materials were selected. 

2. The prc^atn had to be ortenied towards cognhtve or intetlecrual skills or ^'process 
education/* 

3. The material had to be accompanied by.insttuctional objectives (in a few cases, the 
object ives\rere provided by some independent source). 

'With these constraints* science, math, English aiuj social studies materiab were included 
only if their major emphasis was on teaching the skills of rese^u'ch and problem solving in 
those areas. Curriculum materials d^Mng strictly with knowledge^or conce{%s, and organbed 

in that manner, were excluded from the analysb. ' 

'.» 

Sixty-chrce educational programs were selected for inclusion in the analysis. Nineteen were 
early childhood curricula* four of which were programs oriented towards some specific skill 
area. S^vcn were science curricula; si?: were social studies curricula; one was a math program 
and one other was a science and math program. The remainder were innovative skill-oriented 
programs that could not be classified under traditional subject matter headings. In ;iddition 
to the sixty*three programs, four documents which offered a glossary of objectives and 
activities were included in that they were designed to instruct teachers in building a 
skill-based curriculum. 

4 

This analysis provides documentation of curricuUr needs, ex^ses the lack of sequenced, 
hierarchical, skill^based curricula and invites comparisons between instructional programs 
within and across grade levels. Despite its value as a guide for the developer of innovative 
curriculum, the following ambiguities and discrepancies should be pointed out: 

1. The ideal analysis would have consisted of a separate taxonomy of cc^nitive skills 
for each grade level; however, this was found to be an impossible task. Some 
materials were reconmiended for a specific age group while some comained 
recommendations for a sequence of instruction over a range of ages. The more 
common case, however, was that the materials were recommended for an age range, 
e.g., early childhood. 

•2. The ideal result of this analysis would be a continuum of cognitive skills. That is, 
instead of three taxonomies (classifications), the taxonomies would be tnt^ated 
such that hierarchic!i would emerge within and across specific skill clusters. 
Instruction in memory skills would proceed from simple* prerequisite skills to 
complex, more differentbted skills. Skills taught in isolation in early grades-, e.g*, 
listening skills, would be taught in conjunctiocs with other skill ar»s in the later 
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gr*aea« e^.. Uitening skiUs wiih critical thinking ikHls. Again, thU kind of 
oi]pniiation could be imposed upon the analysis only with great risk to its validity. 
Only a few «f the instructional prtigrams Were based upon a hierarchical model of 
inimictioo. 

3. Some skill areas are not represented. Insofar as the working definition of 
*1iigher-order cognitive skill" nccessiutcs that the objective under analysis require 
some traniformation or translation of input, traditional reading, penmanship and 
grammar programs were not included in the analysis. Critical reading skdls, reading 
and composition skills and semantic analysis skills were, however, included. 

4. Subject matter areas tend to be represented to the extent that skill-based 
performance objectives were included with the materials. As expected, science 
programs were found to contain performance objectives more often than other 
programs. A high percentage of mathematics curricula were also found to contain 
performance objectives: however, because the High«-Order Cognitive package staff 
had made the -decision to restrict che analysis to mathematics problem-solving 
programs, only two math projects were included. 

5. The sorting process, which involved six components or classes of cognitive 
proe<»scs and twenty-su processes or skill clusters, became a bit unwieldy at times 
causing some very arbitrary classifications. For example, science units which 
mvohre the coordination of skills in making operational definitions, controlling 
variables and ^nerating hypotheses were classified solely under the Component V 
subset of ♦Testing." A great variety of critical thinking skUls were classified under 
"Judging," but the distinctbn between "Judging" in Component V and the subset 
of "Listening skills requiring responses" under Component I was difficult to 
preserve. Map and globe skills were classified under Component I, 11, or IV 
depending upon the emphasis of the unit. In summary, our classification scheme 
turned out to be quite useful, albeit imperfect. - ^ 

analysis allowed a number of interesting implications and conclusions: 

. A number of skill-oriented programs are offered for the early childhood grades. 
There seems to be more attention paid to' providing for the facilitation of a broad 
set of skills in these years than in any others; In addition, there is a heavy emphasis 
on learning-to-learn skills in the early years. 

. There is a paucity of good skill-based instructional material available for the middle 
elementary grades (3-4) in all areas save creative expression. 

• ^^^^ f^^^ «f« "«ny programs which purport to deal with problem solving, very 
few of them are skill-oriented and fewer still contain skill-based objectives in 
creative problem soKriiig or critical thinking. 
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4. Although ift number of experin^nt;ii programs can be found which attempt to teach 
affective expression^ th^e are almost no programs which are oriented towards^' 

I teaching $kills of value analysis and decision making. 

5. Perhaps the most important finding is that with one, perhaps two, exceptions, no 
curricula exist which include a continuum of skill instruction across grades* The 
great majority, of the programs included in this analysis arc either for one grade 
level, or, if ihtf include material for iiK>re than one level, no attention is paid to 
devising learning hierarchies. One of the exceptions. Science: A Process Approach, 
is built upon a hierarchical model of instruction within and across grade levels* 
Students learn simple observation skills, classification skills, etc., in the early grades 
and then learn more complex skills in these areas in later grades. In addition, as you 
go up in grade level, these skills begin to build upon one another such that in the 
later grades, fifth and sixth, more complex skills made up of an integration of' 
prerequisite skills become the center of attention* 

This analysis engendered a variety of impressions concerning available curriculum materials. 
Fur someone interested in developing materials with the idea of fostering cognitive skills in 
elementary school students, ^ades 3-6 offer an ainwst untapped area. Yet some excellent 
guidelines are offered by such exemplary programs as Science: A Process Approach; Man: A 
Ckiur^e of Study: Science Currictdum Improvement Study: SRA Basic Skill Series; ihe 
l^oductive lliinking Program; and Social Science Laboratory Units. The vast majority of 
curriculum material for the elementary grades is concerned exclusively with what might be 
termed, instrumental skills of reading, writing and arithmetic. More recently, this basic skill 
core has been expanded to include sxilts of scientific inquiry. 

Among the skill areas identified by the Higher-Order Cognitive component as receiving less 
than adequate emphasis by existing programs are the: 

1. learaing-tO'lcarn skills of using mnemonic strategies for memorising and learning 
and using problem solving strategies for inquiry 

2. communication skills of reporting descriptions and expbnations and conducting 
discuiisions 

3. analytic skills u( using strategies, diagrams and classification schemes to solve 
problems 

4. production skills of pl.inntng 

5. crcifivc prubleni-soKing skills, especially generating implications 

6. critical-thinking skills of coding, assessing statements, Inferring and testing 

7. skills of decision making. 
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What is needed I of course, is to determine 4 way ro: 

t . generate uperactunaf derinitiuns fur these skills and for their relevant subskilis 

2. determine the optimum level at which tliesc skills need to be introduced into the 
curriculum 

determine the optimum sequence for training these skills 

4. generate vehicles or topics for illustrating and jH^acticing these skills 

5, determine methods for evaluating the effects of instruction in these skills. 

To this end, the Higher-4>rder Cognitive component of the Humanizing Learning Program of 
Research for Better School has initiated plans for devebpment of a wide rai^ of curric- 
ulum materials, A preliminary set of materials des%ned to teach the skills of Component V» 
critical thinking and problem-solving skilb, is currently under development. 

The instructional materials analysis which follows is divided into three grade-level 
sections preschool to second grade, grades 3 and 4, and grade 5 and beyond. Within each 
group, the skills taught by the -reported materials have been assigned to the appropriate 
sections of the HOC taxonomy. Therefore, all analysed materials which teach a 
corresponding HOC taxonomy skill are grouped together as are, for example, the six 
programs which teach the skill of "decoding" on the preschool to second grade level One 
program may be catalogued on several different pages under different HOC categories, for 
example program (14), the Early Learning Curriculun^ teaches HOC skills of "decoding," 
"describing objects and systems," and "planning," among others. The numbers appearing in 
parentheses on the chart are keyed to a list of curriculum materials which appears after the 
charts. 
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I, LEARNING TO lEARN SKILLS 



Ltvtt: Pffichoot to Stoond Gradt 



A. AttfffidtnQ and Orienting 



8. Decoding 

t . Auditory Dtooding 

i. AudiUM^ Oiscrknmation 

AuditorY RwcHjnilion 

2. Visual Dficodkig 

a. VisMf OterimifUtion 

b. S|»ttal Ra^tions 



c Visual Comprahinsion 



3. Tactite and Cross Nk>d^\ Decoding 

a. TacttkiOtscrhtiinBtton 

b. Cross Modal Oiscriminatkin 

C. Memorizing 

1. Visual Mamorv 

a. Labeiiing 

b. M^norUation 

2 Auditory Memory 

a. M^orizstion 

b. Memory Span 

c. Mnamonioi 

D. Studying 

1 Comprehension SU ills 

a. Language Mediators 

b. Listening Skills 

c. Information Interpretation 

2. Production^ ills 

a. Informatfcm Locating 

b. tnfc^mation Orpntzing 

c. Communication Sk f lis * . 
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tstk oomplatkin, psrt^«nc« UAi 

ghrlngd^tom. focu»ing ^«nf kin (l4H2gM7H3?}i#^) 
intvfprttifigdirectlani for mood« humor (29H7) 
Imputta o(H>trot, comfiffi^ton, fociif $k\\h (141 
mmm if%d rtipondi to locoftK^ror movtmentf (a) 
tfHincltt«s« rapwtt Mmttncvt (41 



i^xch, inttrHifv, lypttof durarkin. dirtcf fon, iftitsm ft4}(l3}t37MM') 
msicfiing instrumrntt that f ound tlik*. gtiw«ting rfiymM. 
tt^iolfiQ um9»4 Mords 141 

dtffm nc* in KMinds, nuft^sar of lydiblei { 1 31 rfivnits, 
tndingi, b«ginNngi, pottry. prommncltig (131(51) 



ih«p9p color, fiM, iMitHion ontntatioi^ ( 141(6 1 1 naminy 
exacts, ptcturat (41 cMgn matching (3) rvcogmtlon €»f 
riprrafitatlofts. rtcognltlon of lymbols (l3Ht9H36) 

figure gitHintf, parcasiluffl confuncv, potllfon in spact, 
perci^lion of spaiiat relalk^ns, tmm for (13)tSlH28) 
mat fMirdt. for aground ftod bik^ground (41 
tdenttfitt v^tfm form witt fit in moid, in complftK 
di«(^»in (31 

labafling ot^«ctt« p^ur»$« f inc^ng likJdtn figures, 
c^icrimlnifft pMtt from the whota, (aballif^ datgif (33) 
liMfing miu«nci», ftgura con^atton, k^tifyifHI thapat (13) 
tttKiai Ing ftsmes so plcture$. Infarring tSQutnct, 
oonsaqutncat (61H2)(3J ^ 



ttxture, fhape, t«mp&«4tuf« (14) 
Cfots nnoc^l diicrtmination (14) 



lab^tling pfrtures, r^atlfr)^ pfcturfft^ reprocli^cKig 
stquiince. fumtf mtsstng pirtt. events (141(33) 

, figuro) mem Of y (37) 

f 



memorising poami, rhvm«f, longi. word street, 
ackiition, racallfn(}dtiails from a story. dii^T 
span, afiSoc4atfv« recall (14)(33M2B) 

coding sktlU 114) 

strategic for inemofi^mg rhymes. %6f 'm\ 
CKdarin^ cluftefinQ pe^ (14) 



tufmulaf i(i<| (^esUon(. atktng ap^opriate source, 
rifeciing rrr^ifvant information, reading (14) 

^luente "events tn stories (/) 

dif forpfitiafing f.ici from ficfion, mcoqnt/tr^ dtafect, 
cnttci/ing «tone«, ttu^ning for dc^ailt, mam ide« (ir) 

carioor! appreciation^ n^ racing (r) 

cnf fca^ dttcfiminaiion sklUi. meaning of common 

tymboli (>) 



usiny l^ary, tkiHf of Interviewing (#)(&) 
makmg a collage, oral report (5) 
report! (/I 
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I. LEARNING TO LEARN SKILLS Lwwt: Third snd fourth Gradw 

A. Attending and Orienting 

B. Decoding 
1, Visual Camprth«n^on 

4i< Inlerprtting Pictoridt Material mtcrpf«ting i^tor iai mattrial iu\ 



C. Memorizing 

Studying 

\, Listening Skflfs 

a. L^guage Skills 

b. Listening Comprehension 

2. - I nf Of mution Locating 

' a. Reference and Library SkfMs 

3. Information tntafprelalion 
a Using Maps and Globes 



b Using Chronological Concepts 

4, Information Organizing 

a. Classifying or S^uencing Information 

b. Outlining and Notetaking 



milling, vocabulary, pfonunctstton, or«f nsading i/Vl 

idtntifying t«qi^H:a< ciacaiis Uv) main idaac in ttorias, 
gaAvraiing plot fitlas^ tnfarring conciuiions, r«{«itomhfp«. 
r«cogntz« tmuppPrtad idM, airattonalism (iH&1l 



kno^adtfi of litw^arv ii) 



rulm for uit of scalar, t ynr^s, fimfing dittsncas, 
inftrring from mapt, cardinal diracttons^ cc^paim * 
parallals and mandians, m»p projacttam Ut) ^xmmm 
ing diraclions* kM»lfns ptocM« campaaing (31 1 

uting tha calamiar^ time tvitam (31 ) 



pBpm writing tachniquts 131) cataloging, faquffvcing 
f^cturat and i nformttian ISO) 



notataktng skllif« kM^innga mit^sook, ta^ntques of 
ouHming ^idat, ipMidMii, movta« liVH/HSO^ 



i 
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I. LEARNING TO LEARN SKiLLS 



Lt¥tl: Fifth Grsde «(td Btyc^d 



A« Att^iriQ and Orienting 



B. Decoding 

1. Vtim) Decoding 

a. Initrprtttng PicUirIsi Material 

b. intfMrpratir^Cartocms 



idtotif vlng tymboli point of vlmv (/) 



C. Memorising 



D. Studying 

1. Listening Skills 

8« Listenir^ Comprehen^on 

b. Dilical Ltitenins Skills 



lumtwi^, note ctntri^ idm, chM'eciflrt . miing (i) 

identify •fnoticmftily tudcn vvorck, fKijudict. ctet^l 
inf Ui«nc« In volet and gtinin, evitiMita evidtncc </) 



2. Information Locating 

a. Referee and Library Skills 

3. information interpreting 

a. Interpreting Diarts and Graphs 

b. Using Maps and Globes 

c. Strategies for Studying 

4 Information Organizing 

a. Outttnmg and Notetaking 

b. Sum^v artz ing and Reporting 



ussng encyclopKHa, diegrftft^. nevispapfrs, magiiim, 
fitid trips. ReadH'ft Guidt (45HS0H31M//I 



ufe SQ3R rmthod^ fut^iHiing U) 

c^r^lion, dfttance. rcHit^. relief (50) 

Interpret dii^emi, ttbltf (4S} ffcwgr^^, pit chartt 



kty vifCHdi, use of who, wMn, vvh«re, v^^at, how (St i 
uki notM from pmega. construct out! me frCHn netes 

{mm 

identify parts of report, funetton ind put them in tequtnce 
est \ extract extranam^ idm, rm^gpiitw end wdtt pemgrapN, 
dttect i^tltiouf tcneuage (1//H6OH/I 
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il. COIMIUNiCATtON SKILLS 



LtMi: PffMchool to SMaond Grade 



1. SkiHi of Rtpoftins (conc^siti & vocabutiryl 



b. Sv«ttms and Physical Phtmrnitna 

c. Bahavior 

2. Proca^ of {vtsuaf decoding) : 
II. Rttlattonfihipsand fletetivtty 

b. Strategiiis for Data Qathering 

c. Risportir^ Sensiitions 

B. Describir^ 

f. DeiaibffTg Prop€riies 
a. Shapes and Patterns 

Objects and Systems 

2. Using Space/Time Relations 

a. Location and Position 

b. Temporal Relations. Events 



3. Desaibing Affect 

a. Sensationi 

b. Emotions 
Expidining 

1. Describing Sequence ami Causatk)n 

a. Systems 

b. Events 



color, shapt, tttnturt, n. tumptraturo. sound, odor, 
type (46)(47M42I odcN*. iMtM, sorting «^«ctf by 
propiTfy. proptrtv changi <34) dr^ng sliapii, 
using tormUMird (SI toiioi, IIkm^i. t^«ni parti I42i 
iiamas sh^pts and functions of obivcts, iip»rctii by 
ookir, by ^uch. by shape, by arbitrary proptriy. 
by tflrta W 

ttmpi^aiurt. gound, ^HiattHrf, maQoaii, p^m growth 
(46H&) ftaihlighti, mign«ts, lavdt, mtor mining 
(34H42H3) 

^Imsl motkm, rnponias (46MS) copying mottoa 
drawing motion (6} 



rtiatfvc siztt, CUM. rttationsl prepoiltioni (II) 
pattirni. lymmttry^ angin^ ^iwdom. diitanct (42) 
position and par^inton. biai. muniny and observing f 58) 
dlKjimlnation bttw«im obstr^cion and assumption (60) 

ticp«Hm«ntt With cKan^ng propsrt^ posing qti#ftlcmi^ 
probltm finding (341 tdenf Hying objacts in in irrsy. 
20 c^sstlont, protMbtlity, rsnklngi, Msr^. strsttf^ for 
netting Qb|ec(s (141 um affirmstlva or ^n$9l stattn^ms 
in idsntlfylng objects, dtscr^tng (4) 

using S8v«rat ssnset (46) guessing contents of mystery 
bOK (S) ri^rtlng on a fiald trip (SMil 
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kfentifyir^ d^cribing drawing ar^ forming tim^^e 
geonmric shapei iml patterns (34H3) intrtxtuctfon 
to giomviry (46) identifying spacing srringemtfnti. 
components of ^apt, describing symmetry (46) 
be^^nnir^dasslfication ^p«s (4) 

idantifyinapropfrtiaf for descriptions, describing 
pictuf«s(7) identifying function »k( location of obiecti, 
cUttslfyingt^ifh a given rrtteria, give description (14) usin^ 
location^ wcmfi (38){6a)^5S){37H4) 



desert a focab^ by its objects, by position, describing a route, 
nameafr points with 2 dimension. 3 dimension, fteid trip (t4) 
using angles, ara^ proportiems, detcribtng location with mai^, 
map railing, using locus afiU frame of reference (341(461 

tilting tim« 14^1 ordurmg ♦*vonts. using linne words, tirrw 
relatloni^ words, time periods (381 time mtervals (46) 
^Hng stories in time order, tirne and maps and globes 113) 
describing moveimnt (46) s«i»ons (8) describes his 
activities reiaf to time of day (4) 



dmcribing past evems by descnbing^sansations, future events (141 
describe events and how he faais on cqfning tu school 14} 

describing feelings and emof^ns 114) 



c^iscr^ing stages in life cydes, human growth, physical ct^nges, 
colNskirts, i^^t growth oolor mixing, fight mlmnQ, money 
system {3{ csausai vocabulary lor descrlpiioru (291 

traces a €±ain of events, infers, enplainsreUition^lf^ 129) 
explains functtiwis of institutions of conwiunity iTQ) child uses 
becaiisa statements to finish unfinishad stories, to respond to 
t^faaliona (4) 

29 



IL COMMUNICATION SKILLS (conttnutdl Lavel: Preschool to Second Gracte 



2 UsifHi Causal Tenn% 

a. Skills of Predrrting 

b. Stmpit EKperifTMHitation 

0, Discussing 

1 . Raporttng, Summariring ami Persuading 



iN«dictiOftt <S7I |K4iiK:tf rtiuiuoi groiMlh, ci«c«y« m«nuf«clur«, 
(471 physical dftd fmerpmonal outooriHi hypmhefet 



periuactes tormone to do som«ttiing, prowct « poinf « provKtet ' 
«K«fn{ilM, provide* cl^tficttion, gfvtt r«B«ortt for &tat#fmntt . 14) 
trmiatts, €i«f ines words to pwt, 9vc$ dirtcttoni. shows operation 
toQihtfs 1291 fumnwi^es tventft, r siding, operation f5H3) 



2. Skills of Group Discussions and Debates 



taket pvt in group dticuswa role play, litent ditcuti^n I39)(A 
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It. COMMUNICATION SKILLS 



Lt¥«i: Third and Fourth Grades 



A. Observing 

t. Skills of RetKKting (conctfpts & vocdbulory} 
Systems and Physic^il Phenomena 

b, Behavtor 

2 Process of (visual decoding}: 

a, Relatfon^ips and Relativity 

b. Re(K>rt»ig Sensations 

, Describing 
1 Oescnbtng Properties 
a Pdrts and Wholes 

? Using Sp3ce/T» me Relationships 

a. Position BTHi Motion 

b. Temporal Relations, Events 

C. Explaining 

1 Describing Sequence and Causation 
a Systems 

b Events 

2 Usmg Causa! Terms 

a Making Logical Explanations 

D. Discussing 

1 RH|K>f!inQ and Stimmaf i^ing 

2. Skills of Group Discussionji and Debates 



lif# fvstcfTis plantE. «fffft i% of motiiyr*, tamperaiure. 
hSfht 134) 

iff* sy«l«mfi animals {24) char^n«f development m 
itortef (22) microtm, pets end temperature cHen^^. 
itegn of devefo^Mnent {%) 



reference ^rerne, posftionei bias, relettvity. position and 
motion (47) discriminate observations from assumptions 
{601 tdenfifymg shapes from different riHaifon&« idenfifv 
tng patterns and otjjects from blueprints iB) 

ra porting on personal obverviitfons of neighborhood 
(21) using all tttesensM 121) 



c^nbing obtects. details (60) descf itaing objtKits from 
ditf^^enf points of vie^, comparing descriptions (58) 
definitions through description, ethane, explanatory 
descriptions 158) 



description by usmg polar coordinates, rectangular 
coordinates, antfes 147) forces, motion, rotation, 
angular spe^ C46) 

describing operations, motions U) using rules for ttme 
relation words, describing stQuences, describing 
direction (51 1 time groi^i, logical sequence (68) 



batteries, eiectrtciiy, magnetism (15) compasses. 
ma{^ets U7) 

nuking e«p{ana!fons for historical events (53) 



iogical crit^ia for ei^fi^anstion. discnmmattng relevant 
from irrelevant causes, use of generalirattons (53)i5B^ 
sin rmtfuxis of f Kplanatton (58) 



fiummari/tng, storytelling (/t'H5) formulating conclusions 
(31) presenting information graphicaMy, dramaticalty 
(31 ) making ordl rc»|rarts {ttt} 

p^el discussions, mtiivteiMmg committees, 
c^amatization it^) 
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II. COMMUNICATION SKILLS 



Lm«I: Fifth Gn6» and Btfmni 



A. Obsarvifig 

7 "Osrtf ocurMt Obii ivittonil Studio 



cartoon •nalv»«. tnf«ff ^Rft f iCoatMtifHI impiicitiwi Iml 

cotftcttnq fatht¥iftf ip*^'"^r dtmOiKtrait w*yi of mtiurH) 
valid obtMStions. 

Ififamncii and ^ua judpmaflti, pnxkidiig b^iaifior fpacimani (49# 



B. Describing 

1 . Skiiti of Composif ion Wr if tng 

2. Map RMdins Skiffs 



matimg affidai^t dafcriptiont. atitriaitc, datmUivt 
daicriptl{m (68) 

daicfit^ng lami rtHim, dticribins nk^H (45} 



C. Explaining 

. 1. Using Oiffttf^l Types of explanation 

2. Inquiry Skills ^ 



^yh^Qi;kt\ion%, ImfeMtinga^imwaduft, uwns dilifwtions, 
making mluationf , drawtng cOTCluiiont« drti^ng 
(^mpariMnt^ rT>alyogditcriptioni (S8)(5i; idtntffvmg 
cir^iM^ cautaiiofM (49) 

gawatt afcular causation, raf cMuticn of, ^^Vf« b#havic» 
^lacimam. damonitratt cauiatlor. m li»havior« uft im^try 
taehatouai lo cliicovar causae fof «od^ proMam (241 



D. Discussing 

1 . Summii^izing 

2, Skills of Group Oi»:u£sions 



currant avantt funtmarv, dtc^iw traa (S) 

ftkilfs ot bfing par ttcipant, laadtr, knowladgi of 8 flaws 
m^tscuiDOn (SSI 
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III. CLASS! FYiNG AND COMPARiNG SKILtS 



Levai: Preschool to Second Grade 



A. Oifferer)ttattr)g and Grouping 

1 Broad Conceptual Cafegor ies 

* 

J Rdattonator Futiction^t Propertio 

3 De«rriptive or Pa^c^tuat Qualities 
4, Alphabet or VocatHjiary Groupings 

B, Classifying 

1 Muliipl^ Ctasstffcation and Matrices 



2 Using Classification Skills 

C. Ordering 

1 Sertation diui Geomi^tric Skills 



7, Time Order, Saquencing Skills 



D. Companr>g 

1 EMuivHi»MK:e, Conservation, Class Inclusion 



7 Dtscrtminating and Defining 



3. Measuring 



I^HrlifM* forting 131 

Oioup4ngob,i»cii with the sanm function, aftrtbuttfs ^(H (b8H!3l 
(29H3Sr(&M3?l grouping by us^. by position, rnatchtng H 1} 

f»yur^ «arrtng tmk (3H29I si^, shape,.coior (38) tenturt? \3) 

fiorring cArdi by numeraU, t<;tcer«, symboU (3) sorting 
^phabet §oundf. word functicmi, endings (361 



logical cfassification dev^op a concept deductively, rrnxdifies 
cwctfpt iwifh neiv information (291 one dimeniMOn;!! ^ortiftg with 
or without noisy attnbutPS, 2 and 3 diwnsiortal $ortinq, 
mstrtces, hi&rafchioal sorting, using di$|uncrtire cl;ttf«$, di?scribf ng 
a ctaiiiif teat ion ftystcm f14J conct^pt of set and grouping 1341 
multiple classification (261 refining a classification, oral to 
written ctamfic^libn, outline form, classification for ptciurtfs 
(44}(28Ht3) 

defending self generate clasiif^cdtion schemes 160) classification 
of books, trees, jnimals. let t^s, inimerats, sha(>es {2) l<?dvf*K, nuts, 
sl^ulis, snirndls, Itving^und non hviiHi things, ac)uarium, orgarii^ing 
colors, solids, liquids and gases, materials and mixtures <46l 
bicto^ic^i concc*pts, living arKi non-living things {47) 



piStiern coinplettun (3) identifying shap«?s, line n^luhuMsiMps, 
construction of shapes, forms, seriations, n*strices. pf edicts 
fil of f(Kms, next objects in seriation 1 14) tenal ordering, 
judgmeni of ^ei^er^ leu, equivalemie 126) oro*Tffng sets of 
otHects by siw. weight, color, irmtching sets of ordered 
objects (2S) «>rr^iletton of figural progressions^ tdentifyittg 
items to produce equiveJence (3H13) arrange* figures tn a 
sertation, identify missirig figure in e trend (31 

arrartqing pictures of facial enpressions, arranging temporal 
order pictures f3j classifying \ft«ys of measuring tim*! ib) 
conser^tion of arc^, volume 114) identifies s«^ueiKL> ami 
faulty sequence, using before, after, totnofrow, ai ranging 
(291 pictures, story segments tn sequence ill) {44) 
identffytr^ what happened before in a series, sequpnctnq 
action pictures, generate end Cf t^uerKe (3)(t3l 



evaluating on^-taonc correspondence, food/people i3) 
conservation of mount (3^) derrxsnstrates one^to one 
corrtspcHKience, cardinal value, equal units, revwstbihi y 
contervet equality (291 clats inclusion problem, prohifn) 
solving with categorical exclusion (62) matching, to samt>ii> 
with or without noisy attributp, oddity pt obtem us^nri 
enampies 114) 

identifying similar designs, symtiots, fetters, rhymes vs 
nc^ rhymes, generating synonyms and antonyms I J) 
comperes conceptual and functional properties anfitMis. 
geograt^V. cooking utt^nsils, ternary comparisons, sarnt* 
order ciNffereni position, si/e. up or down, tn or out H 1 H'J) 
finding and generating similafities and differences, tram ,»nrJ 
airplanr (60) for a series of pictures, for time pi»riods, 
products, stories (d) 

using appropriate si^e worrls (4) 'weight {3) comg^res sim 
with bkq, little, quantities with numhar, qualities with 
mnure (38! direct comp^ison, m^iatad comparison w*fh 
standard ol^t», with marks, witt) standard units (141 
comp^irtg iengttts, volumes, finesf with metric units, us<ng 
a b»taru:e ordering, figures by area, con^ring forces with 
springs, using scales, temperature, volumes (46) nun numerical 
me^unng, with referemrt* units, comparing changes 
exparirrmYtalion 1341 comparing length pl^s. ordering 
lengths, dtviding length into «^jme^£fi. m«i»unng length, 
comparing, ordering, dividing area, weight and volume 
i42)l36)(13Ht4) 
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!f. CtASSIFYtNG AND C0MPAIIIN6 SKILLS (contmtwd) - Livtl: Prfschooi to SMond Qraite 



E. Using Numbirt 



2. ProbianvSoMnO Skills 



u^M Mil. ttttmmm. oniw. mm** tdAttw 
ff om . 10 f (361 ci|»t»iii«u. •tiMttoiw. 

«iri««>find«M {3«» icaline riP««Mntttion, camtfuciion 
of ai«rfKlifKidii(3«) 
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Hi. CLASStFYtlSIG AND COMPARING SKILLS Lm«I: Third and Fourth Gracktt 



A. pifferentiatjno and Grouping 
1 Learning Classif icat ions 



B. Ciassifying 

1 Ouaiifying {iinguage skitis) 

2. Generating Classification fk^iieme 

3, Ciitssif vtHQ as PrcNbileni Sotving 

C. Ordering 

t Time Ordm-, S^^encing Skills 

O. Comparing 

1 . Oiscri mmating and Defining 



2. Measuring 



grcKiplng words, iftrifautw. ob^vctv. t«fif««%aK. » ^| bv 
funeikm nitrtfifyirmti' dirifctim, chronoicHyy. 
mtfNitnhip, fynofiyni. pr«dic«lHin, coma«riaan, Mtrat^. 
Ofctor. laqticoct m m cammMuu^tiw {&8) i;tofmifM;i meaning 
by con taut, diffirafitMling me»niiig by ordtr. psfttrn, 
co<Tfipondi<ict. conttxt, modifying wOfcte (S8) 



of phonici (51 miittfials t46l<34l n«lyf«l systemi (34^ 
i^pm of miMf^inwit (&) 9«0{ir«phy numbtri. 
rractk>ns« dictmsit (SI 

invwYfifHl mm>i of cfwifymg ihapM, obf«cfi (9) utmy 
y^H), v^t< tw6«rf . vvh«n tn riding (5) ftir1fi;«n«r#Sinf| 
CAltgoriSi for ltier«iur« ftnalyiii^ d6f«nd<nQCiaittficaiton 
ttrfwm (6U} muttip^ cimificAtionf (&3I 

using • cMmlicition 9cti»nve rm»rch tool Cr/>l using 
inquiry tachniqiw toclttitify unknown obj^ts (24) 
ciMifieation g^tm (IS) 



orcSiKing attrrbutw on p9f tuptual chsr«ctcriit«cs or 
conr^Mfty, on chronology. <m direction, gtntrating 
narraiicm (68} 



dMCfibing timil»riti«f tnd diff«r»nm. t g. birds. buft9f 
Uim, quAltfy^ comtiariioni wlwi data m not v#<ki (601 
f^tionil ciw«Gt«rt. iMsons« countHM, planu, animals, 
i|)riliiman (il compiring on tuttd cr< Wi« ib) breaking 
dom mun^niont in con^wing thinip with ft^ wm« 



ifticitocy (21) nmiuring^gftf. unHt of forct (46) 



E. Using Numbers 
1 CounlinQSkiUs 

2. Problem Solving Skills 



muUiplication, numbsrs and fhttr propfrtiM 134^ 
dicimati, targe nun^art (46) 

i^ng eomrHit#f , grspbt. making changas (34f 
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lit. CLASSIFYIMQ AND CCMVARIMQ SKILLS Uvti: Fifth Qradt md Btyofid 



A. Diffartn^ittinB^afMiGroupino 
1. Qualifyiiifi liinguag* ikiiO 



2. Uiine ClMiifiaitkm Sdwim 



«Mi|Ni of fiompoMlQii IS8) f aKtkM of Nvorch, \ 
of ivmMi. W^<|^ of iTMiRins (63} 



hoit, 9mm^ cotof . utronomy, archittotur* (6) 



C. Orcterif^ 

1. Probtom Sotting Mi Orcitfing 



2. Ufinfi Dfagrami for Logieil ThirAine 



ifi inoolrv^ {mbl«m lolvint, dtcttioit mafonft oitftnng 
ptoMfm w In lolvtd. pcolilam MH^ng in matrmnttta: 
approMlfnitffift oitMmtbibv inioniolatiofi, cfitdung 
m mtfm% wior bucinwif ili (4(tt 

dimmi for cte iac^i^. proMtftv lo0c^ mm i^tMom, 
praMMity. fni^teii. diffwrn, dri^ for cvHoglinii, 
ima0lnHiidtaiipi« mm^M^ lint «m using miM 
^luallalfii motion, IraiKMns (toerainit brtndN 
cM^^lonf immfkM, m^ott m^ag m branch UOl 



D. Comparing 

t . Oiicrf minatiiHI WHf Dtf i n(ng 

2, M«MiringwifhChptf,Gri9t«indMt(ii 



fonrn of ir«^, lift iiyit. gowiwiintt, poiittol ftrorfuf t. 
em^^m, fictional charac^ Cft) 

maoi« aeaia. araphtr dka^Btm for matiN^«icai 
probtanjaofyk^ (4(» maanirina imall ifUtw (46) uiing 
graotii and eham KM maaitfrinp ciiianea and acala diracnon* 
Gon^wr^ Md damlins ramfM mapi« rallaf, dMcribine 
^ti, Mini turn «^ maiM 



Using Numbars 
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IV. ^NTHESIZiNG AND PRODUCING SKILLS t.tv«i: Preschool to Saoond Grade 



A. Inv^itirK} 

L-Omgns and Graphics 

2. tdaatkmaf Fluency 

3. Stratagm for tdM Generatkin ^ Inqiftrv 

B. Afsociatir^ 

1. AswcNUion^t Fiiiency 

7. Analogical Reasoning 
3. Reasoning by Association 

C. Elaborating 

1. Craative Expression, FluerKiy and Originality 

? Ordmalic Expression and Humor 



eoniff ucltng two itif fr U>iH^ i*V ^^din© tii>e* to ^iwn 
lin«, pradijanji i«w rKm*:* from ccHntMnatfon of Qtvtn 
fmuf«9« mtmsg^ 9PonH.4« - .hsp^* tu iTMk«r two f»c«t, *ov«Nn 
mMninfi for tcfibbic dr«iw«ny by iUufctrtiion i1) qftmtmxt 
my Hits for m alitfn^iivii to iR« un>tHiHI« (31 (ftrHrrating 
tdMi to ii\9kw ih« daufoom b«tl«f 131 

idvaiional flueocv (3bl Piit t<ctp«ite m « itrnpl« bf^initoiminfi 
- ftettion I3M33H3/H2!I) weys of i^in^ Istrgi) (^(« of states f J) 
nvw mti for abi«cti {29HI4I po«tibl« furiccfon f<^ mystary 
oliiacts (14t otntrait uibsiitutions for fynctiunai obiecH (3) 
probtwn finding (36) g«n«ratlng abiiK:^ for cati^Kitfc (33) 

ilimiion «ik«f>g tffaf«9ift»i 1361 Mrch ftrstvgin mfofrmiion 
ofc^ti (141 UAins{uffT)tt>g (3H37H29I 



«i$ac4«fion^ ftytncy (24) t«Acfiii\Q &trafe^tts (351 till two 
wavi to pitfy wih ti^l» thr«« pc opurfivs of tfirtHf thmcf^, 
genoratf fynonynn. antonyrm, fr«» ^ociattt toithfvcoloi 
rvd, tt^f wvyt two ubj^cti «k« «IiK«« two pictures, f wu 
mff«nm{^ (or a word, two homonyms, two figures, 
9»n«nit«f thtn^i tKat come m pairs (3M33) vNwid you 
rgthvr b« an K or a y f2tl^ ickfnt if ying oppositffs m - 
pi^urcs. 5i)iRr«s»ionf I3H33) 

idftntify ctH^H^etio^n of fi9ui«il an^o^itft f3Ml4M44| pfciurt? 
wcKd an^tt^iti^ wofd-word firyifOf^M (44 1 cofTiplii'<e a ^en\3fiiic 
rtl«tionship in a matrix, pfcturird r^l^iioo^ip, dertetat^ n>i$s»fty 
pfcturt {31 comi^etif .nrmote itsociattfs^ generate word thit 
itand|for two thingi (31 simite aenaration (4) 

pro^em solving uiing n«wty f^rntd prtnctptff, eHpresiiinq 
naw idaa t>y ralaiing it to c^d on@, us^ ramota ^tocfates 
lor probfem ioi^Hi^ rtfaf^ an ot^ect to two or more 
dame (29} 0ven tolution to ona pfobletn, ggnarate naw 
probltm wHtra it is appllcabla, kiintifies problem almunts 
(14) claififyina lectures by aisociatmg ctatail with pervonf. 
canister with fools (331 



creativa exprasston, fluancy and originaitty (3B) amwivmg 
craatitft quattt<M>$ l33H4)(7tl story ttit&« dramaf (79) picture 
description, story craation. ricidii^s. story endingi. iruikmg a 
c^^y^ Qam<^, obitct description by giving c^um (33H2M 
re^ranging wordi to rmk^ sense, geniKafe namcis for a 
drawing, breaking conctrpti whaii a hous& is not a home, 
simitacompletton 13) 

dramatic expression and humor \2b) produces a foi^i* 
ovefsiatament, incofi^rjity t29l role piaymg. fhymi? rtjcitattom. 
dramatic storias (331 pantomime, motor responses to pictures, 
acting out descriptions (19) ii&nareting a ftory appropriate 
to a nuisiciM piece (4) 



0. Generating (mpHcations 

1 Generating Causes and Consequences predicting dtfficuitios, danti^rs m ustn^ matert<ti^ (14) 

generating consequences for {^ystca^ structuH's. t3lock< \A) 
identifies premium c^si:^ayed by pictures, generates cor^lusion 
(4) consequencas for social situations, chinges (3) stating 
actions occurring f^efora a given ptciur ef3) guessmg CBUses. 
cohsaquences (^at) would Happen »f 121) 

2. tm^ning Future Events and Role Playing imagimng future events and roie playing 1361(35) wt ?! .vouid you 

do if . . . problerm (60)(33) e.g. iosl in a strangp city (5) 
reporting imugeiy (33) discussion of future events, imaytmng 
future evants (62)f37^ |us! stjpaose (21) 
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IV. SVttTHiSiZtNQ AND HtODUCINQ ^ILtS (oimtimtKi) Uvil: PMidiool fo SMond GrKlf 



Z AciivitiM iiHl Optrationt 



SoMng Problwni Stretfotes 
. 1. G«Mr«tine Aiamailvf Sokitim 



2. Formatoting Hyi»^i«M 
CKitoomti 



cNmt icofifk^ OM. tmo, inrtt dimtmlon^ pilftmi. eopytng 
imoMng tfM«M10A, wfifidinB rtioufoi penann (14) 

• imp ISt) piifii f)voy#t maw (3} bcMVnt ^mim Oi 

plan ir^M and mmmt tUvrntm^m, icNioi 
aciiviiiai, iiofv aUttna (S) mkiBimaiinf ^ plaiHi^ 
man itliiafvHii 138) poiipiworfc Mi ioIm Irian 
pfiMMmi! aitlar* ralii, an^. (3} 



•mPiinpraMamaoMiHi: dafinition^ i^wacm^to <^ • 
•oitttiofi* at wn^iMN^ ai^uaUaa gmm I3B)U0} 
miormaHan faci^t«r«iaaiaf uiact M piroMamtaMttQ. 
cQWactiiHiavi^inoa (MA gwiafaiinapoic^ » 
piafeiamite4k*^attMfcla»|Wiafctftal 



«ii^f vwoiild twppan if 4} tufvavms opinton, utkia araa^ 
I46t temple pHytlcii wparimants prac^ont t3) 
f46) ffamfmina from prti^otfi f^olii«n K^ns acthritv to 
ntwona: iftidtrttpraclifiUOiiieiHTmund»'eliingiAa 
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IV. SYNTHEStZtNG AND PRODUCrNG SKILLS Ltv«{: Third and Fourth Grades 



A. Inventing 

1. D«sigm and Gra{)hk:s 

3 Idegfiondt Flu«fKY 

B. Associating 

1. Associationai Fluency 

C. Elaborating 

1. Creative EKpr^ion, Fluency Origmalsty 

D. Generating {mplications 

1 Generating Cause and Consequences . 

E. Planning 

1 Structures and Oe»gns 

a. Map Making 



2. Projects and Projections 



F . Solving Problems Using Strategies 

t Social Science Investigations 

2 ' Experimental Design 



mvftnitf^ntwob{tk:t«, f< '^^r^i, ^rom g^vtfn ittm« mv^f 
new iigns «nd lymboU I9r 

* 

improving upon m gim^, afiimali, ptodticu. f(ow«ri 
new um for boltl«$ I9)i3b) < 



bttw^n thmt^. u\c or tnrte » unit, d««i*fvin^ 

•tion$ to ftn«p#f , nuking a csh^, h^mor'yrTis. 
tfntonyms (9J 



cat toon captions, ;^ot liUts. story comp)«tion, m^kmg 
picti^M, datjf^, ficutptuf tfi. piciuras out of par«t!«i 
hnt%, word ptcturtt {91 raoillmg unu^^ua^ nanitii, s!or<B$. 
titles {211 ctocfiba what koundf suggest, tm^pas to 
toyncii 122) ' • 



imagintfig hypotht^tical tiiuaiion^ cauvas, consaqucncas 
plan$, probiani solving (21) ivtui would h^ppan if 
probttlns 1211 



bviifcbng mcKitI bridgM, planning sCructiirts, pradicting 
mulii Its) making a oKKkl city bfoci^ collaga of 
naighbortHXxl activittat , grafts 139) 

map making |i/H34l mapi^ng gan^, «&^a modtis, osmg 
symbols, £ompa»«i, aniargiimtfiitfi« grids, scala um^s 
formatfonf, altvations 11 sl map of city, classifying 
buitnaMS, raudanca ^%Mi. s#if ganaritmg symbols (391 
ckawtng fQutas , usmg coordmatts, u&ing knowladge 
of tarrain, tamparatuf*. directions to conitruct i 

planing a naw city, ganarata Qua»ttons tp b« 
prc^amt to ba soivad f9)l2t^) discuaion of possibi* 
solutions to probiams m scierict , history , gtography . 
Ii^goaga arts l22M2tl t^anmitsfor solution to ciai^ 
ralatad problam {AmB\ parson^i managamant for 
class proi^ C5) imry^ fant^y tONSOlvt problffnr^ (2 1 i 



inttfyiawing. use of charts ^id batgrspHij <39f twenty ^^H3% 
tions mathod (21 ) ^nar^ling altvrnattvtnb^^o sociyi pfoblem« 
(22M31 ) systamtc rta^mng describing afHI saaKtng solu 
ifons to pfc^tams with no rif^t answtfs, mu^i causal, 
multi-varoita, multi-consaquanca t^c^lams 1^ 

obsarvatiCKt snd hypoth»es 146) datis mtfrprataiton (461 
(531 ganafatingmultipla hypothtsas <211 
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IV. SYNTHESIZING AND PRODUCING SKILLS Umh Fifth Gradt and dtyond 



A. Invvnttng 



uiing direct •ntlos^. tunclional tiiitogKNi, 
identifttfiff ntw tun y to look at pfoWtrm (521 
idtntifying t«qLHmcv of th« inv«ntirsi procvtf (S2) 
inKOduclion to brwnitarmlng, roi« playing, 
coitagif \7Q)m\ 



2. ideation Stratef^^ Crtativt Probkmi SotviiHi 



lidhfYiqim, iKitloyy, brainstorming, part changing mathod, 
cHvcktftfOard. borrOMfing. OtbGNrrNi ehtckUit. mi^pholoQical 
•n^Vilt uiad m probltfni folinng i50H43l attltudic of 
GHMtM protsltm ioMng (43) aiiftrcim in iml^tful 
thinking. tac|u^li^ tfiinkhia ttrattpc ihinkliiQ (18i 



B. Anociating 

I . Asaoctational F tuency 



MiOaiikmi^ fluancy 12^) niaklnf|k»£arrtconrHiarfsoiH: 
hxm IS i chair tike s boy (S2| comparitoni in tcitnct (&2) 
d^ribina tinwiwltm, txfalwnlng r^iicmshif:^ (21 ) 



C. Efaborating 

1 . Deattva Exf^^on, Flukey and Originality aeativt axprt^ion, fli«ncy and i^iginaJlty (35J «wy 

complttioo tKarclffi (58) cr^tivt rafiionm to racOrdad 
mataiM (St ) daccrilNng what totmdi taaGI*«t, tmai^i 
to KKifHli (22) ftot titlts, dmcf^ original movla i^i, 
tantam^ Mr Iting imng givan worc^. car^n comiilations (23) 



D. Generating Implications 



E. Ptehning 

1 . Projects and Projections 



rcv1«vM4r^{ i^ftrnativti rat aiivi to kHocI, honna 
aettviiiat, makirm dia^ami and nnapi to ditplay 
iMtamativat (8) imking a modal of omtmunity, 
malcii^ a coilima^ grmtp ptannlng of ciai» proltcts P9) 
pjanning a diH crip, taiacting panaft fm dan 
discuttiofH, making tinrw bod^ti (S) 



F , Solving Frc^tems Usirvg Strat^ies 
! . Hauriitic Strategies 



tkttis of prot)itm racognitiCKi. formuiation, information 
c»g»ni«ing, idea ganaratton and hypothans tatting, ctrata^^av 
of pianfulnm. pariitttnca, Mt ch^ging, idi^ diking 
(431(30) 



2 Raswfch Tools and Strategies hinorical ra*aardi, ^^aphing trandi. dasaiptiva r«arch: 

ma^« mode, median, tt^idird deviation, taliy marki, 
rataar^ daaign, t^^ (54) dlar»ai« tsar arap^«, p«a dwti, 
maps (4S) mapa« colli^ cla»if«cationt« Int^am, 
QuafiionnairHf chartf of gaographkai ^ompoiition, 
bar gr«ph of occupation!, pia charts ttimc 
compoiitton for fftudy of cititc (39{ 



V. JUDGING AND EVALUATING SKILLS 



Ltvttr Praichooi to Sacond Gracte 



A. Codiftg 

— ^ -tr-iishiff1EvataatiwV\foi^ 



B. JudQing 

t As«8sstfig SlAttfTMims Using togiirai Diter ia 



a Looking for As&umption& 



7. Evaluating According to Pr^matic Criteria 



a. Judging Solutions 



C, Inferring 

t. About Oblects 



2. About Events 



D, Testing 

f . inforencG and Hypotheses 



'""WngjAif rtHKHuNng to nv^" «t«tfm«nfg, ui«fiy potir 

•nd poiiiliNi inttaoets, tiui^itf i\ thtrt €Muct<«^« U\ 
idtnlifytng frron tn um of wvrvbot^lv (61 litfrninfi 



gintratirvg tru« aod falM stattfn«nn», cr«ff na fof judging 
(36) aiiaiiing fK« ntm, TV propaginda (61 suppcKtmg 
itctcnnants w^th avklanct (60! tMiKnlntng dairm by chacK 
mg avkitnci, c^iSCQvtring fallacf» in advtrttsing iSOl 
gmaratt r>rigs '^a-dtslikt itatamtnu 160)1371 
ppradones T^wjiisaliona, iMI ii tara y'l, d«ttcf«ng 
arran; m $ ^nts. itHi9«ng what word cioai not fi! with 
othars, en^M ^ if.i ^ wHy flatftnann ara iK»n famit«M, de- 
tactrngsantaf^oH thpt du not batong in aituiy f3{ 

quasltoning vilidtf y of information lourctt (5) dfttmc^ 
tion batvyaan dascribing ot^arvaiioni and v^i is 
mumad, disttrKtton batwaan mum|3tfon, guiss, and 
fact 1601 raadmg sioriai, safiariting fact from fiction, 
ditarniiningcondttionf th^t c^yld inoKa somaifiing \xw. 



racognif ing tha cofracf pitiatn, dttfctmg arfofs uf 
wquvnci, vrrors of cauts) ((fining (36) pvalunttnq , 
ad^titmg charact^isticf of « ^^ood ad, tallying types 
of acb ra^attvt to gtvan cfltarift, avaiuatfon of visual 
appaalft (41) luds^ng spaacfw by (afigth, votca. conttnt, 
form of pra$«ntatton, jiniging picturii rafiftva to 
appropr^tarcs to somt cr «lafta C5) (^\Nm picti^as, 
racorc^. oral irtformatton if $t<tamants Vfm or 
'ati^ evaSuitirg *tam€ tfiit dcm't bafong. « g m 
pscturas. ^aiMflta ii^iroprfatim*^ of tools for functtons, 
chooiMi objacti that bast fit c^tcrtptiva rntarta. saivcting 
picti^at that ara moi»l ftyttablfl to crrtan* (3) 

itratag^s for gtr^^ting to<utfonti, ranking aftarn^ttves 
«^d s^tiDs cofidtttons ^xmlatt which a g^van i^lutfon couid 
apply, ginaratiogcritarta (141 riatarmina «f data, con 
cluiionf ^a ralavant to tha prublam at hand (30) 



tnf^r^g tha conttnts of a package frorn li^a and shapi? 
(41 inltf ring from pictwias by u^ingcU^aii, mfwing 
fromVnapi (2) mystaty bo%9% {48} diffartntiating 
bitiMtn sInWtar things tlirougfi infwanca 146) 
charadtar^ics of fwkagid article 1461 

tnfmfing about humar^ grovvth I2I inftfrring fi?vf?nts iium 
f»cfura«. form and contiHf from readmg. from rtfadtng 
and piclurat, doing crossword ^£jrlirs l44^•nlerrl^Q 
WQuatu: 3 f rwn 2 er 3 related eventi. mfetring what 
couid hi va happ^«d before. {ucHt4nq wh«t wiir happ#f) 
nsxt frOFTi ptctyr&$ (1 1 1 

I 



trying out tnf^ancn. or prc^tm «iiutfoni on a r«ng« 
of rftafid proiifam«.. trying out «otyt)on« cm an original 
problarp (141 tattirHj hypoihasai about pianis and t^tf^th 
sctanc^ I&) 

I 



/ 
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V. 



JUDGING AND EVALUATING SKILLS 



Ltvti: Third and Four^ Grad«s 



A. Coding 

1. Int«rprtting Word Uugt 

B. iudginy 

1 . Astetting Statiments Using Lofiical Ditwia 

a. LcK^king for Asaimptions 

2. Evaluat tg Am^rdifHi to Pragmatk Crtteris 



C Infaring - 

1 . Physicat Systtms 

2. Events 



D, Testing 

1 . Inftjfences and Hypolhes^ 

2 Testing lifting E^piH'imenUit Methods 

a. Formytfttinif Hypothesss 

b. Defining Op#rationaMy 
Controlling Variables 

d. Intffprefing Dafa 
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mm prvting mood. dftngtrcHMi wofdi, Imngtry. c^tor- 
tion phrtMH, loadfti Mrdi, adswilitminti. vtvid 
Mfditiv) 



dtef Jmmating batwMn optnkKi and .act IS) hKtong tht 
rtliaWHiy of tuwimtntt 121} di«inguiililftg fact from 
ficf km W critHUzHig tiipmsitkint, trrort In otMrvatton 
(21 1 am^ysing tNH»gM Habiti (Si uiif^ tiKas^ika ttaia- 
xmnu to dim imintta ra^ant from irratavant facts (GO) 

Umtm 9ltm\M ghre tvldtnca K» support his da^ or 
rtcogrtita itia aMumptl(»is msda t&Xi rseofpUin^ 
ami<nf^k>m ^ a »ory 



avaluating rMiont for diffartnt room arrarmsfiwits \h\ 
dackling cm purchsm, r^ignizInQ tha mors impimsnt 
crtttris (21} cmipars prlcnUf products, fwnt bwds 
virltti otftars, svi^iiata rff«ct of stan^. catsgorizt 
appailf (411 



c^Mrvcticm and mf trtncss (46t trscitt snd tr«^ dti- 
ptacafn«)t of tm^, iou of Mtar by plants, etactncil 
circula^ihspa cut thingi (46) 

dptarmlnHig if tha dats of an axpsr^ici ^pports a par- 
ticular Inttrprataiion (60) raa»oniimg itia diffaian^ 
bsfwawi sn ^mplfcattoa end an infaranoi, aiparWfy in 
Ittarsttm iMl»ra rtadar drmr* kifarsn^ from Imi^icationi 
(^#1(21) infarring, gsnarsHiing from w^U^mm {iD 



tssting mfarfocst stxHit chmsta, doing rtiaardi to test 
infar^tCM IS} INi rmtuf^ of proof, backing i^^ tnfartncas 
with a^kl^ica (2lt ^sfi^ytng prob^rvaolving and cantral 
tfiiniiiim skltts to ioci^ tMjas W) 



f^siarvstton hypothsiai, conductort (4^ 

tiactric circuits* anslys^f of mtxturts, »tls mni iivmg 
Ihlngi 

rolling eyf inOm, mo^mmit of Iniuidi, mold, kiti of 
moisture {ASi 

guinat plp« snciviti of nHKturss, prscfsion th ma«sur»- 
mtnt, intarpretstton of f Mkl of vision 146) 
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V. JUDGING AND EVALUATING SKILLS ImnAi Fifth Gracto and Bsyond 



A. Coding 
f. Words 



2. Symbohi and Abstractions 



Br Judging 

1 . Critkra! Rising Skills 



2 Assessing Statements Using Logicai Crit^ta 



4 



tdtniilymy wordt uy*c1 tu lucSf^. iinpiy, quai ty (80) 
muHfpIs cftf tnttion (tio ^ognumg wordi to 
mliytnc* intpact of words (631 dtsttngy^shmg bt tween 
dtnctation and cornioution, fttccjgniiifig povs^ of 

fVcogrMXifiQ tyrr^ti, discrtnunnting tKrtw#«n*the 
iVmbol and th« ttitng (03^ tdtnttfyin^ itvvls of 
atiitrAct«ofi, u&c of clttacffoitfan for ftmning i^b) 



dfftinguffhmg fact from optniof) {5t!(i'>U#Vl c^iicnbiny 
MJtfiors purpc^, pant of view^ rm^ch tvidtinci}, mak« 
|iMlgm«nt§ on vatniity of »uthDi^*fi st^ttmcnt Oill rtco^ 
fiixinQ diffiMmm tn purport of difftmnt pi^^rs, mag^£<ne«. 
{lilt rtcogniftf 0f;r««<TT«nt #nd di^a^esment betwvvn tiivo 
ftaufC«i. diCfdv whic*" is mom sccvpt^ib^, UKamtr^ 
rMumi fpr cqntraKficzion. examini? tor cons stency, 
frtfdom from bmt. rifC09ni]f« prop^^anda Mi3^ I 

probf«m recognition, dafinmy rttcogni^iny 
iuurr^tioni, su^jtstfftg wsluftonE, identify relevant 
sourcts, idaniify dtgrih} of authority, picks out 
fulcvant data, dtsftngufshiitg fact ^rni opinton, um% 
itattsti£$, cfiaris« gr»ph», r^ognu^h bias a>Hf propa 
ganda, ipots ambigMtty U) p«ffQtming m a pan«i 
^KiWon,*«iiwnjnifig soufC« mattH-tat, supporting 
iLK^|fnants and raffonalfxaficm Ui«hl1 oral speaKfng, 
chafttn9ir»g Msymptions« picking out as&umptfoni on 
TV t^m, potiticat spatcfiai (SI distinguttfimg fact. 
opinlfKi, |ud{^«fit. infafenc« and cvsluata each. dr$ 
fingutffT^und opm^on a^H^ thosa bciad on faUacies. 
miEla^ingcompafi«Ki$, dt&ttnfuis^ batwttn 
reaacm^ ami amotional appaaic comparing 
information on a topic to discover ^graamant or 
dtsagraamant, making gantifali nations. 1311 idanttfying 
walua iodgmantt (431 



C. Inferring 

t Events and PtKjple 



tdantificatton ot a vsifd tr^fftrt-ricti, iHaractenstus of, yen 
aratf maarit for tc*tmg in Venm U6I infarf«ng from 
Mstantng. about setting, plica. paopW. n^kmg mfeienc^ 
^30ut paopta ^td social ifvants. conducting data co^i^lion, 
on mo%% ttkad sub^f , l^ati Hkad subtact. ate (S1)(49) 
non-aKparimarttal ca&a studies (401 



D. Testing 

1 . FormuUting HypotHeses 

2. Defining ' p&rdtionatty 

3. Controil Variables 

4. interpi ingDdta 



tditars j^hI non tastarv, efUei uf t(?!npm^Ature on n^action 
tima (461 

datarmming diiaction, Dp«ia(tonal dtffinitton of plants 
(461 usmg dirpanc^t and mdrpend^t variably iW) 

vwiMitaiaff acting chamtcai raaciicn^ af facts of practica 
on mafnoruafion, nutrition, forgetting and f a teaming, 
reaction iitne, gruwwfh of f»l^its (4B^ 

magnalic fia^ds analyses of miHturas, chanca, contour fngps 
(46J tasting mfarancas (401 gafhtring, or^i/mg data, 
isolations, variolas, ralatfonshiiK imtvmtn v^iiibf«s. 
hypotfMiai tasting (24J axpar imtnttng (461 mtarprating ra 
^»cfi ^i^aha and chi^ti (Shcontrollmg and a^panmanttng 
rac^gnittf^i^ defining probfamt, relevant information 
ftypothaaif tasting, forming conclusioni, racogni^ing 
mumptions i\7\ dtstmgutshlftg variftabja and tmv«rifi^ti6 
dat«, datff mine recency ic^uecy of cteta, detects 
errors m data, errengK m6 0fmmm% racogni/«^ v^i«n 
data IS madaquate^ raformuiatas (/) 
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VL VALUE CLARIFICATION AND 
DECISIONMAKING SKILLS 



Ltvtf : PrMchoot to Saoond Gr^ 



A. Vaiuir^ 

! Reporting Fwhrm^ 



B, Evaluating 

1. Beginning Value Analysis 



tdinttfy fhtngi orm hkss, disttkff . Itkts Abayf oth«r«, 
ciiitit^ef. MiliciiMitti futyrv «4iiiff«c;icm {361 ri{«ttf dais 
ifUnp fiomt tfiingi ^^^^ wordf angry, mad. 
tiappy^ tad, chtid dttcritm a fMlin^ r^spcKtfta to rota 
Iwing piayad, wo^^mUmd, tc«rad (4) itiant^fyirrg 
faci^ axpraftiona. thair #ppro|HtatamHUi 131 etoo&rig an 
angry rasp<Mut from othart. anfictpatas what ha Moyld 
do in a particular serial tituation 13) 



viawstifuatkK) tn tnothar's pirspactiva (29H37> child 
dascritm what hit mothir woufd lika, not iika. ciaiiily 
iha hatptr vs. tha halpad in iituat«on«. id^tifymg action 
or sarlai in afnbiguoui picturas (3) varbalixa alt paopta's 
dwra to ba Umd, tv^uata tha corract bthavlor toward 
shyTct^ldran saiacting^spropriaia pictiMs. imiII 
idtntify how ha thinks a in a pictyra faM and 
idimlfy ttm w^t by i^tch ha kn^w whan his friand 
is hi^y two occ^ons whan ha mada somaona hai^y , 
somaona sad 131 



r # 



C. Deciding 



stata problam claviy . tift obitactas thai stamS in tha v¥«y 
of solving prc^tam, list bast mats in your frntm that 
wfll halp you. gmwata po^il^a solutions i 1 7) dascribing 
a group prcbltm shown in a ptctt^ m6 ganaratas 
solutions 14} dascribas. actmomic, poiiticat, social pro 
bl^ns <6) qkvm a $ituat<on, tha i^mmr must took at 
his ov\m faalings, baiiafs, attili^las. thou^ts and than 
dacicte what N valuas • dac«dt coursa of action that 
fits with his valun (60) 
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VI. VALUE CLARIFICATION AND 
DECISIONMAKING SKILLS 



Ltvei: Third and Fourth Grades 



VaHiing 

t Reporting Feelings 



rtpc^ting tinotional i *rons to probtcmt, hypoth^ticiil 
gfrr»r«i« w«vs lo nrmkB p#opf« fncndli«r lo you i9) 



B. Evaluating 



C. Oecfdir^ 



d»cts<cKi ^nttkinfi txurciscs rciativn to ttm making of 
Amfncn, thtt mttropolitiin comrmtniiy, agriciHture. 
fnduftry ami th9 Indian tubccKicinafif iS) 
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Vh VALUE CLARIFICATION AND 
DECISiON4MAKING SKILLS 



LmmU Fifth Grade and Beyond 



A. Valuing 

1 V«iu« lattitude) Clarif ication 



2. Achicvemtnt Training 



cr6«t4v« txtaiMii how woutd vom Nk« lo bt « camtfi*. 
v^af doti no fancv f««l lik«. fr««ckHii iB?l d«kcr«ii« how 
It would fwl ro be Claudt Brown, H««»n K#llef tb2> 
v«la« dirifkf tton tfdwitquM r^kiOfi. conuniium, pubiic 
intifvitw, whipplns t20> nun^ of way* to mmwr who 
am I qu^tion, W9nm am! sanutions. bUKki to Oi^ 
tinting, an^iH^^tv »td tymtioii. tiihtf , aalf •dacif^tton 
tachniqun. advartftiniiployt (32( 

r«c6gnuinaachiav«mant. satrchtng for civ^, t^co^iUf^g 
rasoorort. ttumg goals. uv«ng tmt mathod. checking, 
baing r^dy to changa iS6) p<«i avf^f iancat for satisfaction, 
ways of raducing str^ 166$ 



B. Evaluating 

1. Bt^h^vior 



akarr^lN of how eKptirtarictf influancas bahavior. make 
at tin^iar, dfffafant. cMtcriba similar bahavior with tfmilar 
cauics, ditfffvnt behavior, how pac^^to raact to ttrass 1561 
dynamics of group procats. rolas of mamtsart , charactarittict 
of iMdar (49rproca» of davak>pmant, intalligwica, 
languaga (49) fr itndly. unfr^dly bahavior. loyalty 1491 
fdantify faalingt with rtspact to paopla who ara diffarant. 
con^ptt of discf iminaiion. ttaraotypa (49) heradity 
anvironniant, conf«^nfiily of group to norrm (49) ralativity 
of valiitt, qimtkms of valuat »d attitudas (30) valuta 
c^f ftf , vaioas ofii^nata outsida ounal^ valuts inftut^cad 
by paqpla. by anvironm^t llOt 



2. Strategies for Value Analysis 



data cotlactmg of changa in valuat m\d mtaratts ovar 
growth, mdividuai diffarencts, sax, aga (481 tools for 
studying valua change in a group contact (49M&5^ 



Deciding 

1. Ethical Decision Making 



sta^ of inftrring motivation from bahavior, ef facts 
of dac^^tms on ottws, tvaluattng information carat ully , 
racopitza salt <k^aption, ordtring valu», idanttfy tOi^ca 
of valuat and avaluati ng tham, aceapting eontaquanm (tOI 



2. P&rsonal Deci<>ion Makmy 



darrK^strat« importance of, (dantjfy fiva ktntteof f^f$onal 
influancfl in decision making, cJampnstrata influanca 
that if facts chHdr^'s c^i&ion epakini^ 149) identify cata 
gorlat of typas of daci»on ma^ihg, con^>ara two individuals 
in dacftion making, two grou{^. stapa of dacislon-nuiking 
prc^iass (491 
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SELECTED HIGHER ORDER COGNITIVE INSTRUCTIONAL MATERIALS 



1. ACADEMIC PRESCHOOL, THE (BEREITEB ENGELMANN LANGUAGE TRAINING 
PROJECT) 

Btrtfier, C. and S. Engelmann. Teachirig Dtsadvant^ied Chitdren in the Preschool, 
Englewood Cliffs. N. J,: Prentloi-HaU, t966, 

2 ADVENTURES IN DISCOVERY 

Hoil, A. Te4K:httf Guide to Adventures in Discoyefy. New York: W^ern 
Publishing Comoany, 1370. 

3. AMELIORATIVE CURRICULUM, THE 

K«^nes, M. B., ei ai. The Ameliorative Curriculum: Guilford Activities. Champatfn- 
Urt^na, IH.: University of Illinois, 1970. 

4 CHILD {Coofdrnated Helps in LansMage Development) 

Norttiam, S. B. <ed.). CHILD ICoofdinated Helps in Lanfflja^ Development- Lgn> 
guj^ Le ssons foTlCind Porttaf^, Ore.: Northwest Regional Educa- 

ftonal Laboratory, 1976, 

5 CHILDREN'S THINKING -HEATHCOTE SCHOOL 

Heathcote School. Children s Thinking. Scarsdale. N. Y.: Scarsdale Public 
Schools, 1963. 

6 CONCEPTS AND INQUIRY 

Educational Research Council of America. Concepts and ItKjuiry, Boston: 
AMynand Bacon, 1970. 

7 CONCEPTUAL SKILLS PROGRAM 
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Ontario Institute for Studies in Education. Conceptual Skills Program. Toronto, 
Canada: Ont^io* Institute for Studies in Education, 1967. 

8. COPING CURRICULUM, THE 

Macomber, L. P, The Coping Curriculum- Learning to Learn Curriculum. Un- 
published materials, Temple University, f^ltedelphia, n.d. 

0 CREATIVE THINKING KITS. A PROGRAM FOR MIDDLE GRADES 

Y«nif>gs, R. C iifxii S. L Voungs, Creative Thinking Kits: A Program for Middle 
Grades. Normal, III: Youngs and Younjp, 1970. 

10. DECISIONMAKING 

Dodder, C, and B, Dodder. Decision Making. Boston: Beacon Press, 1968. 

1 L DEVELOPING COGNITIVE SKILLS IN YOUNG LEARNERS 

Classroom Materials Company. Developing Cognitive Skills in Young Learners. 
Great Neck, N Y.: Classroom Materials Com^^ny, 1987. 
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12, DIRECT TEACHING OF CRITICAL THINKING IN GRADES FOUR THROUGH SIX 

Mtsmi, J. M- "The Direct TeK^hiofi of Critical Thinkma in Gradm Four ThriKioh 
Sin," JcHtrfvil of RgjMfCh ih Skiwce Ttachhtig, 1 :31&-328, 1963. 

!3l EARIY CHILDHCX)D DISO^VE^Y MATERIALS 

Bwk StTMt CoUige of Eckicitlon. Early Childhood Dtsa>v^v Mafcriats. 1SI«w York: 
Mocmilltn Osfmpany, 1^. 

14. EARLY LEARNING CURRICULUM, AN 

R^krk, L. Dfstyi of ^ Early Learning Curricu^urrt. PittstHif^u Learning 
Rflswrch md bayetopment Center, Univtrtity o^ Pittsburgh, 1967. 

15. ELEMENTARY SCIENCE STUDY 

Edy cation Development Cmter. Elemen^y Sctent^ Study. Manchester, Mo.: 
W^er OMskin, McGrawHill Book Compeny, 1966. 

16. EXAMPLARY UNIT ON INFERENCE EVALUATION, AN 

Saadeh, I. "The Teacher and the Development of Critical Th-nking/' Journal of 
Researdi and Developn^nt in Education^ 3:87-9S, 1 969. 

17. FAMILY LIVING SERIES: ABOUT YOU 

Co^ove, M. C. and M. I. Josey. About YQu-Family Living Series. Chrcago: 
Science R^a^ch A«ociate$, 1962. 

18- FIVE-DAY COURSE IN THINKING, THE 

deBono, E. The Five-day Coui^ in Thinking . New York: Basic Books i67. 

19. FROSTIG PROGRAM FOR THE DEVELOPMENT OF VISUAL PERCEPT. J M. ^ HE 

Frostig, M. Frostig Program for the Develoomant of Visual Pa^ception. Chicago: 
FoUett. 1964. 

20. HUMAN DEVELOPMENT LAB 

Pennsylvania Advancmnent &:hool. Human Developmeni Lab. Philadelphia: 
Pennsylvania Advancement School, 1969. 

21. IDEASOOKS 

Myers, R. E. and E. P. Torrance. Can You Ima^ne? Boston: Ginn and Comity, 1^3. 

Myers, R. E. and E. P. Torrance. For Those Wh o Wonder. Boston: Ginn and Company, 
1966. ~ ~ — 

Myers, R. E. and E. P. Torrance, i nvitations to Speakinjg artd Writif^ Creatively. 
Boston: Ginn and Company^ 1962. 

Myers, R. E. and E. P. Torrance. Invitations to Thinking and Doing. Boston: 
Ginn and Compmy, 1961. 

' Myers, R. E. and E. P. Torrance. Plots, Puzzles, gr^ Ploys. Boston: Ginn nnd 
Company, 1966. 

My^, R. E. end E. P. Torraruie. Strt?teh. Minneapolis: Perceptive, 19^. 
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22. iUAGl/CRAFT SERIES 

CuiwwHjton. B. F. and E. P tofranct. tm>Bi/Crif t Sttiw. Softan: Gtnn wxl 
Company, 196S. • : 

23. 'l»«»ROV€M6NT OF PROBLEM SOLVING PROCESSES 

Johmon. O. M IjggfjMjtmjw of Pf obtem Sohring Ptoemn. Bmi Utnsiny, Mich. 
Michigin ^tt Unnwnity, \WS. 

24. INQUIRY DEVELOPMENT PROGRAM 

S***^*^^. J R The EMmentyy School Tnfniny Program in Scientific liHiuif v. 
Chii(;npaton Urbaff«.lil.: UniMTiityof lihrait, 19^. 

25. INQUIRY. DISCOVERY AND INVENTION 

M«fr»ck, P. D. titqutfy. Oiseovwy tfKl Irwgniton. S»n LeHmlro. Cahl ■ Educiitiuniil 
Scitnas Comuitwiti. 1968. 

26. INQUISITIVE GAIMES: EXPLORING NDMBER AND SPACE 

Spriflle. H.A- Inguisitivg Games; Eitptormy Number and ^»ic». Oiiorau &:ience 
Rts«»ch A^tates. 19^ 

27. LEARNING READINESS SYSTEiyi 

Scott. R., ei at. LearniiKi Readingg Sysiem-Ctassificafion arul Swtation Kit 
Evanston. lit.. H^per arxt Row. 1968. ' I 

28 LEARNING TO THINK SERIES 

^*^"''\°nf4^^ to Think Seri». Chicago; Scienct Research Associate. 

79 LET S LOOK AT CHILDREN 

Let's Look a t Chiidren. Prif r-eton, N. J.: Educational Testing Service. 1965 
30. MAN: A COURSE OF STUDY 

Education Devetopmem Center. Man: A Couf«of Study . C^mbridfle, Ma».: 
Education O^elopment Center. 1968. % 

31 WAN AND COMMUNITIES PROGRAM 

Fideler. R. E,. et al (fds.l. Man and Cpmmunntg^ Grand R^ttfe. Mich Fideler 
Company, 1970, 

32. MAN THE MEANING MAKER 

Latourette, J R Man the Meaning Maker Boston Sncon Press. 1969 

33 MILWAUKEE SPEECH AND LANGUAGE PROGRAM 

Milwaukee Public School*. Pro^yam for Deyetopino Speech and Laoquaoe Skills 

in the Educationailv Deprived Chifet Through t he Uliliiationbf7heSoeciti2ed 
Tratninfl of Speech Theraoists. MihivMifcce: Milwaukee Public Schools. 
Division of Curriculum and Jn^ruaton. 1968. 
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34. MINNEMAST PROJf CT 

W«fou,J. Minncsou Mathgmjitka and Scignee TeacNna Project (MINNEMASTt 
MirmMpoiit: Univtrsily ofMinntjou, iSToT 

35. NATIONAL SCHOOLS PROJECT 

Williams, F.'E. CMaffpom Idtw for Eneouraaing Thinking and Feelino. Buffalo. 
N.Y.: D.b.K. PuWishars. 1970. 

36 OPEN COURT KINDERGARTEN PROGRAM 

Bareiter. C. A. Hughes, and V. Anderaon. The Ofwn Court KimtefMrten Program. 
LaSallaJtl.. Opan CoMrt PuWishing Cbmpanv, t970. 

37. PEABODY LANGUAGE DEVELOPMENT KITS 

Ik 

Dunn, L. M.. J. O. Smith, and K. B. Norton. Paabady Langu^ Development Kits. 
Circle Pines. Minn.: Amaric*! Guidance S«rviOB, idsS. 

38. PERRY PRESCHOOL PROJECT 

Weikar:. D. P., g al. Longitudinal Results of the Ypsitanti Perry Preschool Pfoject. 
Ypsilanti. Mich.: Hnih/Saipe Educatiof»i Rn^rch Foundation, 1970. 

Weikart. D. P. {ed.l. Preschool Intervention: Preltminary Report of tfw Pmtv 
Preschool Pro^t. Ann Arbor. Mich,: CamfHjs Publishers, 1^7. 

38. PLANNING FOR CHAf 

Center for Urban Education. Planning for Chanoe: A Course in Urban Politit^ and 
Netghfaorhood Ptoni^ng for the Fourth antl Fifth Grades in New York Citv s 
Pijhfic Schools. Newyork! C Rbrharri Matrh Ad^f*^ io^' 

40. PROBLEM SOLVING IN MATHEMATICS 

Robinson, F. G, and G, T. E«Sns. Problem Solvit in Mathematira: Understanding 
Problem s. Toronto, Qfinada: Ontario institute for Studies in Education. 1971 

41. PROBLEM SOLVING IN SOCIAL STUDIES: A MODEL LESSON 

Oklahoma City Public Schools. Problem Solving in Social Studies: A Model Lesson 
Oklahoma City: OklahoTia City Public Schools, 1969. 1 

42. PROCESS/CONCEPT SCIENCE SERIES 

Aikman, J, Process/Concept Science Series. Westchester. lU.: Benefic Pre». 

1970. . ' 

43. PRODUCTIVE THINKING PROGRAM 

Covin^on, M. V.. R. S. CnjtchfieW, and L. B. Davies. The Productive Thinking 
Proiyam. Berkeley. Calif.: Brazeiton Printing Company, 1966. 

44. READING-THINKING SKILLS 

^"«V, E. S. Heading-Thinking Skills. Eliiabethtown. Pa.: Continental Prea. 1968. 
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45. SCHOLASTIC STUDY SKILLS BOOKS 

8**^L. Atk »m» Anaww . NmvYoHi: SchoiaAklHagitinM trtd Book StfviCM. 
1968. 

^ Without Wtyd fc. New York: Scholtttk; Mae«2iruis and Book 

Swvicik 1968. 

BmOi, L. Study Tirnt StfwmtinwI. ' Ntw York: ScMlMtlc Maflazinn and Botik 
Strvicn, 1968. . 

Schotiftic M«0i2ifws. Map Skills Projact Book It. Niw York: Scholastic Book 
Services, 1964. 

Hunt. L. Map Skills pTojgct HI. New York: Schola«ic Book Sarvicis, 1965. 

46. SCIENCE~A PROCESS APPROACH 

Amtrican Association the A^vanwnent of Scienca. Sci<Hica-A Procws Approach. 
New York Xerox Corporation. 1^8. • 

47. SCIENCE CURRICULUM IMPROVEMENT STUDY (SCiS) 

Kfirplus, R. and H. D. Thier. SdeoCT CurricuKim tmprwen^fil Study, Chicago: 
* Rand McNiilly, 1969. 

48. SENSE AND TELL . 

Marshall, J. S., I. Podcfxlort, and C. Schwartz. ^nseacKt Tell, Gtenview, III.: 
Scott Foresman and Cc^mpany. 1968; 

49. SOCIAL SCIENCE LABORATORY UNITS ' ^ 

Lippitt« R.. R. FoK, and L. Schaibtt* Soctat Science Laboratory Units. Chicaso: 
Science Research Associate 19^! 

50. SRA BASIC SKILLS SERIES I 

Nasiund. R, A. and R. E. Serv^. Organuit^ and ReportlrKI Skills: OR It. Qiici^io' 
Science Research Asociates, 1962, 

51. SRA LISTENING SKILLS PROGRAM 

a 

Bracken. D. K.. J. D. Hays. arKi C. J, Bridges. Ltstenir^ Skills Program: Intefmediaie 
Level Mb . Tulsa, Dk.: International Tcadiinfl Tapes. 1968. 

52. SYNECTICS EDUCATION SYSTEMS 

Synectics, Inc. Making It Strar^ 1. 2, 3, 4 New York: Harper and flow, 1967. 

Synectics Education Systems. The Art of the Pg^bje. Qmibridge« Ma».: 
Synectfcs Education Systen^, 1969. 

Syndics Education Systems. Making it Whote> Cambridge, Mass. : Synectics 
Education Systems, 1969. 

SynectfCs Education Systems. Facts and Guesses. Cambrkige, K^ss.: Synectics 
Education Systems, 1969. 

Synectics Edi^tion Systems. The Invent O-Rama Book. CamtKicHie. Mm*: 
Synectics Education Systems, 1969. 
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53. TA8A SOCIAL STUDIES QURRICULUM, THE ' 

SitmSb mmk) Park, Caiif.: Addisoift W«k(v Publiihing Com{»ny, 1968. 

54. TEACHING GIFTED ELEMENTARY PUPILS HOW TO DO RESEARCH 

Torrance, E. P. «id R, E. Mvers, Teaching Giftid Etemwiary Pupils How to Do Re- 
EuBeo«,Or«.: Perceptive, 1962. ^ 

55. TEACHING PACKET ON CRITICAL THINKING. A 

Vaux. S. A Teaching Packet on Critical Thinkinij. Unpublished materials, Edina 
Public School. Edina, Minn«ota, 1970. 

56. TEACHING PROGRAM IN HUMAN BEHAVIOR AND MENTAL HEALTH. A 

Ojemann. R. H,. F. H. Dykstra, and K. R. Pritchett. A Teaching Program in Human 

Behavior and Mental Health-Handbook V for FiftFTGrade Teachers. ' — 

Cievelaml: Educational Resewdi Council of America, 1969. 

57. TEACHING SCIENTIFIC THEORY TO FIRST GRADE PUPILS 

Keislar, E. R. and J, D. McNeil. "Teaching Scientific Theory to First Grade Pupils 
by Auto- instructional Device." Harvard Educational Review. 3t:73-83.ig61. 

58. THINKING AND WRITING; AN INDUCTIVE PROGRAM IN COMPOSITION 

FournierrR, Thinking and Writing Series. An Inductive Program in Composition 
Englev^ood Cliffs. N. J.: Prentice-Hall, 1969. 

59. THINKING CREATIVELY:-A GUIDE TO TRAINING IMAGINATION 

Davis, G. A. and S. E. Houtman. Thinking Creatively: A Guide to Trainincf 
Imagination. Madison, Wiscj WisconMn Research and Development 
Center for Coflnitive Lining. Univer^ty of Wisconan. 1988. 

GO. THINKING SKILLS DEVELOPMENT PROGRAM 

Wassermsnn. S.. J. Wa.ssermann. and L. E. Raths. The Thinking Box. Westchester 
Ifl : Benefic Press, 1969. 

61 TRY EXPERIENCES FOR YOUNG CHILDREN 

Manolakes, S , ejal. TRY: Expenenees for Young Children. New York- Noble 
and Nable, 1967. 

62. TUTORIAL LANGUAGE PROGRAM TO DEVELOP ABSTRACT THINKING IN 
SOCIALLY DISADVANTAGED SCHOOL CHILDREN 

Blank, M and F. Solomon. "A Tutorial Language Program to Develop Abstract 
Thinking in Socially Dis^vanta^ School Children," Child Develooment 
39:379.mi968. ^ 

63. UNDERSTANDING LANGUAGE SKILLS 

Born. T Understanding Unguage 1. 2. 3, 4. Middletown. Conn.: American 
Education f^iblwations. 1969, 
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TEACMiNQ STRATEQIES DOCUMENTS 



CrMRMT, M. C.< M ti. Tttchkigl^MiySkait. GtiMboro, N. X; Curriculum Ottmiopmtnt 
Coitnm for Soutfum Ktm Jtrtty, Olmboro Suu CoUi^t, 1866. 

Joiini.i.MidO.MoC.FriMr. "Soetal SttitUtt SkiUt: A Guidt to Aiuti\ .te and Gridt 
Wwamtm,* " Sfcitt Dawiai i imn i in Socini Stinftit. H. Cirpiniar (tdj. WaahiiiBton, 
0. D. &: NitSoiiit Coundf for iht Sp«{y StudlM. 1963^ 

OttU,L.W^2t|l. Tumna Cr Mcrt Thlwktno in ^ ilwnwitafv Schoot. Cofumbui, 
Ohio: OhioEdtioitoAiiOGiMion.ffiM. { 

Ruiatti.O.H.AndE.F.fliiiitU. Lftttfiing Akli Ttwough ttw Gndit. NtwYofk; 
TMdMfs Cottigt 18^. 
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